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THE PSYCHOLOGICAL REVIEW 


ADAPTATION-LEVEL AS A BASIS FOR A QUANTITATIVE 
THEORY OF FRAMES OF REFERENCE 


BY HARRY HELSON 
Bryn Mawr College 


INTRODUCTION 


The fact that all judgments are made 
with respect to a frame of reference was 
first postulated and experimentally dem- 
onstrated in psychophysical experiments 
and later extended to attitude-formation 
and social behavior generally. The terms 
standard, norm, value, anchor, and 
frame of reference are now as widely 
employed as conditioning, Gestalt, trial 
and error, past experience and associa- 
tion. Indeed it is evident that terms 
embodying the notion of frames of ref- 
erence are being used descriptively and 
as explanatory principles in place of 
many of the time-honored concepts just 
mentioned. Thus Sherif and Cantril 
(23, p. 295), who agree with Allport 
(1, p. 798) that ‘attitude’ is probably 
the most central and indispensable con- 
cept in all psychology, find its ultimate 
significance in frames of reference when 
they say: “. . . the socialization which 
occurs when an individual becomes a 
member of a group consists mainly in 
the achievement of conformity in ex- 
perience and behavior to social val- 
ues, standards, or norms already estab- 
lished” (23, p. 296). But when we 
inquire more closely’ into what these 
terms precisely refer to and how they 
can be made amenable to experimental 
control, we find no concrete definitions 


even in psychophysical studies where 
their meaning should be most clear. As 
Rogers has pointed out: “Few concepts 
are so widely used, with so few attempts 
at definition or explanation, as this con- 
cept of frame of reference” (21, p. 5). 
It is safe to say that the more complex 
the behavior to which these newer terms 
are applied, the vaguer do they appear 
to be. 

A more concrete approach to frames 
of reference would clarify a number of 
basic problems not only in psychophys- 
ics and perception but would also con- 
tribute materially to other fields in so 
far as there is a marked tendency for 
workers in social, abnormal and person- 
ality psychology to take over concepts 
from perception and psychophysics. As 
Sherif puts it: “The first important step 
in social psychology is to analyze the 
way we react to a perceptual field. Fur- 
ther elaborations of the psychology of 
thinking, feeling and acting follow when 
the properties of perception have been 
described” (22, p. 78). Yet Sherif’s 
own discussion of norms in his work 
dealing with the autokinetic phenome- 
non, which is basic both to his and 
Cantril’s approach to social psychology, 
is by no means satisfactory. Discussing 
autokinesis, Sherif states that “. . . when 
individuals perceive movements which 
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lack any other standard of comparison, 
they subjectively establish a range of 
extent and a point (a standard or norm) 
within that range which is peculiar to 
the individual. . . . This subjectively 
established norm serves as a reference 
point with which each successive ex- 
perienced movement is compared and 
judged to be short, long, medium— 
within the range peculiar to the subject” 
(22, p. 96). But a norm which is ‘sub- 
jective’ and ‘peculiar to the subject’ can 
hardly be said to satisfy the require- 
ments of a scientific definition on which 
social psychology can firmly rest. Nor 
can such an account of norms and 
standards serve as a basis for work in 
studies of perception. A concrete, quan- 
titative theory of frames of reference is 
now definitely in order to tie together a 
large number of experimental observa- 
tions and to provide a theoretical frame- 
work within which problems may be re- 
formulated and new research initiated. 

In this article an attempt will be 
made to show how the theory of adap- 
tation-level can provide a quantitative 
approach to phenomena of level, frames 
of reference, norms, and kindred con- 
cepts. Adaptation-level, defined opera- 
tionally in terms of the stimulus evoking 
a neutral or indifferent response, can be 
quantitatively determined, and since the 
structure of the behavioral field is fixed 
by the position of the neutral point, the 
frame of reference is completely defined 
once its value is known. The quanti- 
tative theory takes account of all shades 
of judgment expressed either in quali- 
tative or numerical categories and is 
applicable not only to psychophysical 
data but also more generally to any 
type of response involving objectively 
specifiable stimuli. In view of the fact 


that many experiments in social, abnor- 
mal, and other fields of psychology are 
performed with quantifiable stimuli, the 
theory finds application quite generally. 
Before turning to the mathematical for- 
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mulation, let us first consider the ex- 
perimental origins of the theory. 


GENERALIZATIONS FROM 
EXPERIMENTATION 


The concept of adaptation-level orig- 
inated in studies of constancy, contrast, 
adaptation, and color conversion (5, 6). 
Prior to this theory it was commonly 
held that constancy was different from 
contrast and adaptation, the three be- 
ing more or less independent. Occasion- 
ally paradoxical relations were thought 
to exist among them, for example, at 
one time constancy might aid contrast, 
at another hinder it (12). Failure to 
give credit to the extremely labile pos- 
sibilities of the visual mechanism and 
to investigate systematically fundamen- 
tal factors such as role of background 
delayed formulation of a theory linking 
constancy with other, well-established 
visual phenomena. When it was dis- 
covered that changes in reflectance of 
background can completely obliterate 
or reverse constancy effects and that 
visual tolerance to changes in quality 
of illumination depends largely on shifts 
in position of the neutral point of the 
eye the way was opened for a more dy- 
namic view of visual functioning. The 
fact that background effects can be ob- 
served in extremely brief exposures (13, 
8, 6) indicates that retinal interaction 
occurs in times so short as to be negligi- 
ble in many cases. Taken together 
these, and other facts, indicate that we 
must regard the visual mechanism as 
a system capable of extremely rapid 
change, any momentary state of the 
system representing a quasi-stationary 
process in dynamic equilibrium. The 
key to an understanding of ‘classical 
adaptation, contrast effects, and con- 
stancy, under the restricted range of 
conditions first investigated by Katz 
(13), as well as the phenomena of color 
conversion (5, 6), was found to lie in 
shifts of the achromatic point of the 
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TABLE 1 


Hue, LIGHTNESS, AND SATURATION OF 19 DAyLiGHt Gray SAMPLES HAVING REFLECTANCES 
FROM 3 TO 80 PER CENT VIEWED IN Four STRONGLY CHROMATIC ILLUMINANTS 


ON DAYLIGHT WHITE, GRAY, AND BLACK BACKGROUNDS 


(Hues are given as Red, Green, Yellow, or Blue with small letters indicating the minor 


component in binary hues. 


Lightness (numerator) and saturation 


(denominator) are in terms of a 0-10 scale) 


Red Illuminant Green Illuminant 
R 
W Bkgd. G Bkgd. B Bkgd. W Bkgd. G Bkegd. B Bkgd. 
0.80 | R 9.0/2.0 YR8.0/8.0 R 8.0/8.5 yG9.0/2.0 yG 8.0/7.0 yG9.0/7.0 
52 | R 7.0/3.0 | YR7.5/6.0 | R 8.0/8.5 | yG8.0/1.0 | yG7.5/6.0 | yG8.0/8.0 
39 | R 7.0/1.0 YR7.0/4.0 R 7.0/8.0 A 8.0/0.0 yG7.0/4.0 yG8.0/8.0 
34 |} R 7.0/1.0 YR7.0/4.0 R 7.0/8.0 A 7.5/0.0 yG6.5/4.0 yG7.5/9.0 
.27 | A 5.0/0.0 yR 6.5/4.0 R 6.0/7.0 RB6.0/2.0 yG6.0/1.0 yG7.0/7.0 
.23 | rB 5.0/1.0 yR6.5/4.0 R 6.0/8.0 RB6.0/2.0 yG6.0/0.5 yG7.0/7.0 
.22 | rB 5.0/1.0 yR 6.0/3.0 R 6.0/8.0 RB6.0/2.0 A 5.0/0.0 yG6.5/6.0 
17 | rB 4.0/1.0 yR 5.5/3.0 R 6.0/7.0 RB5.0/3.0 A 5.0/0.0 yG7.0/5.0 
16 | rB 4.0/1.0 yR 5.5/3.0 R 5.0/7.0 RB5.0/3.0 A 5.0/0.0 yG7.0/5.0 
15 | B 5.0/2.0 yR 5.5/2.0 R 5.0/6.0 RB4.0/3.0 BRS.0/0.5 yG7.0/5.0 
13 | B 4.0/2.0 yR4.5/2.0 R 5.0/6.0 RB4.0/3.0 BR4.5/1.0 yG7.0/5.0 
$9 B 3.0/2.0 yR 4.5/1.0 R 5.0/6.0 RB4.0/4.0 BR4.5/1.0 yG7.0/5.0 
11 B 3.0/2.0 yR 4.0/1.0 R 5.0/6.0 RB3.0/4.0 BR4.0/2.5 vG6.0/5.0 
.10 | BG3.0/4.0 A. 4.0/0.0 R 4.0/4.0 RB3.0/5.0 BR3.0/5.0 yG4.0/3.0 
.07 BG2.0/4.0 BG3.0/2.0 R 3.0/4.0 RB2.5/6.0 BR2.5/5.0 yG3.0/2.0 
.07 BG2.0/4.0 BG3.0/4.0 R 3.0/4.0 RB2.5/6.0 BR2.5/6.0 yG3.0/2.0 
.05 BG2.0/4.0 BG?2.5/4.0 yR4.0/4.0 RB2.0/7.0 BR2.0/6.0 yG2.0/1.0 
.03 | BG1.0/4.0 BG2.0/6.0 yR2.0/1.0 RB1.0/9.0 BR1.5/7.0 A 1.0/0.0 
03 | BGO.5/4.5 BG1.0/8.0 A 0.0/0.0 RBO.5/9.5 BR1.0/7.0 A 0.5/0.0 
Blue IJluminant Yellow Illuminant 
R 
W Bkgd. G Bkgd. B Bkgd W Bked. G Bkegd. B Bkgd 

0.80 | B 9.0/1.0 B 8.5/3.0 B 9.0/3.0 Y 9.0/2.0 Y 8.0/7.0 Y 9.0/8.0 
52 | rB 8.0/1.0 B_ 8.0/2.5 B 8.0/4.0 Y 6.0/1.0 Y 7.5/7.0 Y 9.0/8.0 
39 | A 7.0/0.0 RB8.0/2.0 B 7.0/4.0 A 6.0/0.0 Y 7.0/4.0 Y 8.0/6.0 
34 | R 6.0/1.0 RB7.0/2.0 B 7.0/4.0 RB8.0/1.0 Y 6.5/4.0 Y 8.0/6.0 
27 | R 5.0/1.0 RB6.0/0.5 B 6.0/4.0 RB7.0/3.0 A 6.5/0.0 Y 7.0/4.0 
.23 | yR6.0/0.5 RB5.5/0.5 B 6.0/4.0 RB7.0/3.0 A 6.0/0.0 Y 7.0/4.0 
.22 | yR5.0/1.0 A 5.0/0.0 B 6.0/4.0 RB6.0/4.0 A 5.0/0.0 Y 7.0/4.0 
17 | rY 5.0/1.0 A 4.0/0.0 B 5.0/3.0 RB6.0/5.0 RB5.0/1.5 Y 6.0/4.0 
16 | Y 2.0/1.0 A 4.0/0.0 rB 5.0/3.0 RB6.0/5.0 RBS5.0/1.5 Y 5.5/4.0 
Y 2.0/2.0 A 4.0/0.0 rB 6.0/4.0 RB5.0/5.0 RB4.0/2.0 
Y 3.0/0.5 rB 6.0/5.0 RBS5.0/4.0 RB4.0/2.5 
13 | Y 2.0/2.0 Y 3.0/0.5 rB 6.0/5.0 RBS5.0/5.0 RB3.5/2.5 Y 5.5/3.5 
an Y 2.0/2.0 Y 3.0/0.5 rB 5.0/4.0 RBS5.0/5.0 RB3.5/3.0 Y 5.0/3.0 
10 | RY3.0/2.0 RY2.5/1.0 RB4.0/3.0 RB4.0/5.0 RB3.0/5.0 Y 4.0/3.0 
.07 | RY2.0/3.0 RY2.0/2.0 A 5.0/0.0 RB3.0/8.0 RB3.0/5.0 Y 3.5/2.0 
.07 | RY2.0/3.0 RY2.0/3.0 A 4.0/0.0 RB3.0/8.0 RB2.5/5.0 Y 3.0/2.0 
05 | RY1.0/3.0 RY1.5/3.0 A 3.0/0.0 RB2.0/8.0 RB2.5/6.0 Y 3.0/2.0 
.03 RY1.0/3.0 RY1.0/5.0 rY 2.0/1.0 RB1.0/8.0 RB2.0/7.0 rY 2.0/2.0 
.03 | RYO.5/2.0 RY0.5/5.5 rY 0.5/1.0 RBO.5/8.5 RB1.0/7.0 A 0.0/0.0 
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visual system with change in back- 
ground reflectance and spectral energy 
distribution of stimulus and illuminant. 
The neutral point fixes the center of 
gravity of the frame of reference. 

The way in which shifts of the neu- 
tral point furnish the clue to organiza- 
tion of the behavioral field is clearly 
shown by the data in Table 1 for vision 
and in Table 2 for lifted weights. Al- 
though different sense modalities are 
involved, the results are similar in prin- 
ciple in the two cases and enable us to 
draw conclusions having general appli- 
cations. In Table 1 are given reports 
made by observing 19 daylight gray pa- 
pers having reflectances ranging from 3 
to 80 per cent when viewed on daylight 
white (80 per cent), gray (26 per cent), 
or black (3 per cent) backgrounds in 
four strongly chromatic illuminants, 
which were either red, green, yellow or 
blue. It is apparent that the hues of 
the papers depend as much upon the 
background reflectance as upon the 
quality of the illuminant. Saturation 
depends upon distance of sample re- 
flectance from the reflectance reported 
achromatic or adaptation-level reflect- 
ance. 

It is evident from the data of Table 1 
that the key to the structure of the 
visual field lies in the position of the 
achromatic or neutral point. Knowing 
the position of this point and the spec- 
tral reflectance of any sample, we can 
predict its hue, lightness, and satura- 
tion. The structure of the visual ‘frame 
of reference’ can be concretely specified 
as follows: samples above the neutral 
point take the hue of the illuminant; 
samples below, take the after-image 
complementary hue; and samples near 
the achromatic region are either gray 
or very weakly saturated. That back- 
ground in vision is similar to standards 
or anchors in lifted weights appears 
from the neutral points in Table 1: the 
average reflectance of stimuli reported 
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achromatic on ‘white’ background is 36 
per cent, on ‘gray’ background, 19 per 
cent, and on ‘black’ background, 4.4 per 
cent. While the equilibrium point fol- 
lows background reflectance, it is impor- 
tant, for theoretical purposes, to note 
that the two are not identical. If they 
were, then only after-image hues would 
be seen on white background since all 
samples would lie below the neutral 
point, and only illuminant hues would 
be visible on black background. Such 
a state of affairs could only mean the 
organism, by adapting to extremes, does 
not discriminate as well as it can if, 
as is the case, its point of equilibrium 
is below the highest reflectance and 
above the lowest. This lag has other 
important consequences we shall discuss 
later. 

Organization of the behavioral field 
for lifted weights is strikingly similar to 
that for vision as shown in Table 2.1 
In this table are given averages of five 
series of observations by four observers 
under three different conditions. Five 
weights, ranging from 200 to 400 grams, 
were judged by method of single stimuli 
(so-called absolute method); also fol- 
lowing a 900 or 90 gram standard. The 
qualitative responses were translated 
into a numerical scale for purposes of 
computation as follows: very, very 
heavy, 90; very heavy, 80; heavy, 70; 
medium-heavy, 60; medium, 50; me- 
dium-light, 40; light, 30; very light, 
20; and very, very light, 10. From 
Table 2 it is seen that stimuli above 
the neutral point are judged as more 
or less heavy while stimuli below are 
judged as light. A heavy standard is 
analogous to white background in that 
the judgments are shifted toward the 
‘light’ side; a light standard forces the 
judgments upward toward the heavy 
side and the method of single judgment 


1 The data in Tables 2 and 3 are from ex- 
periments by Mrs. L. D. Pile at Bryn Mawr 
College. 
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is analogous to gray background in that 
the judgments are more evenly bal- 
anced. Again the position of the neu- 
tral (medium) point provides the clue 
to the structuration of the field: with 
900 gram standard the indifference 
point is 337 grams, with 90 it is 186 
grams, and. with the method of single 
stimuli the neutral point lies within the 
series but it should be noted it is well 
below center.” Here, as in vision, stim- 
uli below adaptation-level are given op- 
posite responses from those above, while 
those near it are reported neutral. 
Since adaptation-level tends to follow 
but does not coincide with the standards 
they play a role similar to background 
in vision. From Table 2 it is seen that 


TABLE 2 


JUDGMENTs oF LIFTED WEIGHTS AS A 
FUNCTION OF THE POSITION OF 
ADAPTATION-LEVEL 


Series Stimuli 


200 | 250 


300 | 350 | 400 |Acaie 


900 Standard 


Experimental | 23 | 35 | 44 52 | 59 
Theoretical 23 | 35 | 44 | 52 | 59 | 337 


Single Stimuli 


Experimental | 34 | 50 | 63 | 74 | 82 
Theoretical 33 | 50 | 63 | 74 | 82 | 248 


90 Standard 


Experimental | 52 | 61 | 67 | 73 | 78 
Theoretical 52 | 61 | 67 | 73 | 78 | 186 


the predicted values, based on the as- 
sumption that stimuli are judged with 
respect to adaptation-level rather than 
with respect to so-called standards or 


2 The fact that the indifference point is be- 
low the mean of the series has been known for 
a long time and has been treated at length in 
a previous article by the writer (7). 


anchors, are in almost perfect agree- 
ment with the experimental data. The 
mathematical theory will be given be- 
low. 

One value in Table 2 deserves spe- 
cial notice, namely, 59 for the 400 gram 
stimulus with the 900 gram standard. 
If judgments of stimuli depend only on 
their relation to the standard then a 
judgment of medium-heavy for this 
stimulus is paradoxical since it is less 
than half as heavy as the standard. 
Both classical theory and simple sum- 
mative views of ‘contrast’ would lead 
us to expect a judgment of light. How- 
ever, if, as we believe, judgments are 
made with respect to the pooled effect 
of all stimuli, namely, with respect to 
adaptation-level, the value of which is 
337 grams, the medium-heavy judgment 
for the 400 gram stimulus is not para- 
doxical in our theory.* 

It is evident from the preceding dis- 
cussion that in both vision and kinaes- 
thesis the position of the neutral point * 


8 The position taken here is quite different 
from views which regard extreme stimuli as 
the reference points. Although B. R. Philip 
(17) holds that extreme stimuli become ref- 
erence points because of their clarity other 
aspects of his theory are very close to our 
position. Our theory differs also from theo- 
ries which regard the changes associated with 
shifts in adaptation-level as due to changes 
in scale value. Hunt (10) and Hunt and 
Volkmann (11) have described many interest- 
ing phenomena in terms of changes in judg- 
mental-scale. This account does not seem 
adequate in that it does not do justice to 
the striking changes in sensory character of 
stimuli as the neutral point moves. We have 
to account for re-structuration of the whole 
behavioral field with changes in adaptation- 
level. 

4The word ‘point’ used here and later 
should not be taken to mean that adaptation- 
level coincides with a single value of stimu- 
lus. Rather, adaptation-level is a region of 
neutrality or indifference as shown by the 
reports of achromaticity in Table 1. The 
width of this region is a function of many 
conditions. Tresselt and Volkmann (25) used 
the width of the neutral region to measure 
uniformity of opinion in a group. 
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determines how all stimuli are judged, 
and hence fixes the frame of reference. 
That this generalization applies much 
more generally seems more than likely 
in view of the fact that shifts in scale 
values have been found with affective 
stimuli, aesthetic objects, and verbal 
meanings when so-called anchors, norms, 
and standards are changed.’ If, for 
convenience, we refer to stimuli above 
the neutral point as positive and to 
those below as negative, then we can 
say that when adaptation-level is high, 
positive responses are few or absent and 
negative ones predominate; conversely, 
when adaptation-level is low, negative 
responses are few or absent and positive 
ones predominate. When the adapta- 
tion-level has an intermediate value, as 
is the case when stimuli are judged sin- 
gly or the standard is near the center 
of the series, positive, negative, and 
neutral responses are more or less bal- 
anced. Position of the neutral point 


5 Beebe-Center (2) has investigated affec- 
tive stimuli; Hunt (10) used a variety of 
stimuli ranging from colors, photographs, and 
crimes to objects of art; McGarvey (16) 
showed verbal meanings are subject to effects 
of anchors; Pratt (19) and Woodrow (26) 
have employed psychophysical stimuli and 
speak in terms of effects of level. 

It is apparent that the three-fold classi- 
fication of field properties into positive, nega- 
tive, and neutral is adequate only for such 
simple situations as ate discussed here. In 
white light a large variety of hues may be 
seen as against the three in monochromatic 
illumination (illuminant hue, after-image hue, 
and achromaticity). Similarly, there may be 
more than one neutral point for complex 
stimuli, depending upon which aspect or di- 
mension of the object is in question. How- 
ever, complex stimuli like art objects, adver- 
tisements, and pictures of individuals may be 
judged as wholes and arranged along a single 
continuum as shown by the work of Hunt 
referred to above. The difficulty and com- 


plexity of the problems which are inherent 
in more complicated situations than we are 
dealing with here do not argue against mak- 
ing as good a beginning as we can with ma- 
terial that we can handle experimentally and 
theoretically. 


Harry HELSON 


can thus be said to determine the struc- 
ture of the behavioral field and the re- 
sponses which it elicits. If this account 
of the way the organism functions is 
correct, then it should be possible to 
formulate the theory in quantitative 
terms to yield concrete predictions ca- 
pable of experimental test. We there- 
fore turn now to this aspect of our 
problem. 


QUANTITATIVE THEORY 


In a previous publication (7) it was 
shown that adaptation-level can be 
closely approximated by assuming it is 
a weighted-geometric mean of all stim- 
uli being judged. Formulae have been 
developed to provide for such factors 
as area and brightness of visual stimuli, 
and weight and frequency of presenta- 
tion of hefted stimuli. The position of 
the neutral point was successfully pre- 
dicted in a wide variety of experimen- 
tal conditions in this way. Here, how- 
ever, we are concerned with a somewhat 
different application of the theory since 
prediction of individual stimuli is in 
question. We now have to develop a 
mathematical (psychophysical) function 
embodying the fundamental assumption 
that judgments of specific stimuli are 
made with reference to adaptation-level 
even when stimuli are explicitly pro- 
vided to serve as standards or anchors. 
On this basis, adaptation-level is a 
parameter in an equation to be deter- 
mined from observed data by method 
of least squares. The theoretical val- 
ues obtained by this method depend 
therefore only upon the form of the 
function and the fitted value of adap- 
tation-level. We must now determine 
the type of function satisfying these 
conditions and proceed as follows: 

If the judgment of a stimulus, X;, de- 
pends upon its distance from adapta- 
tion-level, A, it seems reasonable to 
assume that the judgment is related to 
the number of just noticeable differences 
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between A and X; since ‘psychological’ 
distance must be stated in psychophysi- 
cal terms. We can derive psychological 
distance from the physical magnitudes 
involved by dividing the stimulus dis- 
tance, X; — A, by the value of the j.n.d. 
in physical units also. According to 
Weber’s law, the increment AX which 
must be added to obtain a just notice- 
able difference from a standard, X, is 
a constant fraction of X or: 


AX = kX, (1) 


where & is the Weber constant. Ac- 
cording to our basic assumption that 
judgments are made with respect to A, 
we should use this value as the base on 
which the Weber constant & operates. 
However, since a particular stimulus is 
being judged at any given time, we need 
to take its value into account also and 
hence we take the average of the two 
as the basis for a j.n.d. from adaptation- 
level giving equation (2): 


AA = k(X;, + A)/2. (2) 


Equation (2) actually weights the stim- 
ulus immediately in perception and 
adaptation-level equally in determining 
the size of the j.n.d. and this, the sim- 
plest assumption regarding their rela- 
tive importance, proves to be adequate 
for a wide variety of data. 

We can now write an expression for 
the number of j.n.d.’s, P, between a 
variable, X;, and adaptation-level, A, 
as follows: 


P= (X; — A)/R(X;, + A)/2. (3) 


The constants in the denominator of 
(3) may be replaced by a new con- 
stant, XK, in the numerator to give: 


P= K(X;— A)/(X;+ A). (4) 
According to equation (4), when X; = 
A, P=0. This means a stimulus co- 
inciding with A evokes a neutral or 


indifferent response and its value fixes 
the equilibrium point of the organism. 
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Equation (4) yields a curve which is 
not symmetric with respect to A. In 
this respect it differs from both Weber’s 
law and the classical psychometric func- 
tion of Miiller and Urban. The latter 
has been criticized on this score by 
Thurstone (24) and others in being at 
variance with the logarithmic formula- 
tion of Fechner. If X’s yielding equal 
P’s are stepped off according to Eq. (4), 
it will be found that the j.n.d. incre- 
ments become progressively larger in ac- 
cordance with the Fechner law. 

The values yielded by equation (4) 
are obviously j.n.d.’s above or below 
adaptation-level and the question arises: 
“In judging stimuli can, or do, observ- 
ers report in such terms?” The answer 
is obviously that they do not and can- 
not make estimates in j.n.d. steps and 
if we stopped at this point the useful- 
ness of the theory would be very re- 
stricted indeed, not only for this reason 
but also because we do not know the 
proper value to assign to the Weber 
fraction which enters into K in various 
experimental conditions. Fortunately 


‘equation (4) has certain properties 


which not only make it unnecessary to 
know the value of the Weber k but, 
even more important, allow us to use 
any numerical scale we please for judg- 
ing a set of stimuli or for translating 
qualitative categories into quantitative 
terms so long as two simple conditions 
are fulfilled: (1) K must be the top 
value of the numerical scale and if a 
P-value other than zero is to represent 
the judgment coinciding with the stimu- 
lus at adaptation-level its value must 
be K/2; (2) if observers judge in quali- 
tative categories which are to be trans- 
lated into a numerical scale, the cate- 
gories must be so chosen and translated 
as to preserve linearity between the 
qualitative and quantitative scales. The 
second condition involves the assump- 
tion that observers employ numerical 
or qualitative scales in linear fashion. 
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The extent to which they do not do this 
will worsen the fit to observed data. 
We shall now show that the value of K, 
which fixes our numerical scale, can be 
chosen arbitrarily, and that all K’s yield 
identical values of A and hence it is 
mathematically permissible to use any 
scale satisfying the two conditions laid 
down. The choice of K literally merely 
determines the scale factor in which the 
P’s are expressed. 

To prove that all numerical scales 
are equivalent that satisfy the two 
stated conditions we proceed as fol- 
lows: transform equation (4) into linear 
form giving (5): 


(K+ P)/(K —P)=Xi/A. (5) 


Let Q be the uppermost value in a new 
numerical scale such that Q= cK. 
Then all P values in the Q-scale are 
multiplied by the same constant so 
that the new P values are P’ = cP. 
To prove: 


(K + P)/(K — P)= 
(Q+P)/(Q—P). (6) 


We substitute, for Q and P’, cK and cP 
giving: 


(K + P)/(K —P)= 
(cK + cP)/(cK — cP) = 
c(K + P)/c(K —P). (7) 


which is seen to be an identity. We 
can therefore choose our numerical scale 
arbitrarily and do not need to assign 
any definite value to the Weber con- 
stant, &, entering into K. 

Returning to equation (5) we note 
that it is a linear function of the form 
Y=mX+6 where Y= (K+P)/ 


(K—P) and m=1/A, and 6=0. 
Since we shall use (5) to determine 
the best value of A from observed data 
by method of least squares let us keep 
the constant 5 in order to utilize the 
added degree of freedom it affords. It 
is then necessary either to re-define A 
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or to change the symbol to A’ in the 
new equation which then becomes: 


(K+ P)/(K —P)= 
6. (8) 


The addition of the y-intercept, 5, 
changes the original formulation in 
equation (4) as re-writing (8) in terms 
of P shows: 


P= K(X; — A’ + bA’)/ 
(X,;+ A’ + (9) 


If (9) is solved for P = 0, giving the 
value of X; evoking the neutral re- 
sponse, or X; = A, we find that: 


A=A' — bd’. (10) 


It should be noted that in order to de- 
termine A’ and 5 by method of least 
squares, equation (8) must be used but 
equation (9) is most convenient for 
determining theoretical P values after 
the constants A’ and } are known. 

So far the development has been in 
terms of numerical scales such that a 
stimulus coinciding with A, X; = A, will 
yield the value zero for P. This means 
that equations (8) and (9) are in terms 
of P as deviates from the center of the 
numerical scale, K/2. If we wish to 
use P values directly in deriving 1/A’ 
and 5, K/2 must be added to equations 
(4), (8) and (9) so that when X; = A, 
P=0.5K. We therefore add 0.5K to 
equation (9) and re-write it in linear 
form which gives: 


(0.5K + P)/ 
(1.5K — P) = 
X,/A' +6. (11) 


In determining 1/A’ and 3, our Y val- 
ues are now the left-hand side of (11). 
On the other hand, a more convenient 
form of (11) for solving for P after 
A’ and 6 are known is: 


P= K(1.5X;— 
0.5A’ + 1.564’) /(Xi + 


A'+ bd’). (12) 


ADAPTATION LEVEL AND FRAMES OF REFERENCE 


305 


TABLE 3 


ILLUSTRATING DETERMINATION OF THE CONSTANTS 1/A’ AND 6 By METHOD OF LEAST SQUARES 
WITH EquaTIon (8): (K + P)/(K — P) = Xi/A’ + 6 


Stimuli 
Po P—50 Pi (Po —P:)* 
Y= 

(100 +P) /(100 —P) x xY x 
62 | +12 1.2727 200 254.54 40,000 | 62 0 
71 21 1.5316 250 382.90 62,500 | 71 0 
79 29 1.8169 300 545.07 90,000 | 79 0 
85 35 2.0769 350 726.92 122,500 | 85 0 
91 41 2.3898 400 955.92 160,000 | 91 0 

DY¥=9.0879 | =1500 | SX Y=2865.35 | =X?=475,000 

M,=1.8176 | 300 


1/A’ = (2865.35 — 2726.37)/(475,000 — 450,000) = 138.98/25,000 = 0.00556 
b = 1.81758 — (0.00556 x 300) = 0.14988 
= A’ — bA’ = 179.89 — 26.96 = 152.93 
P = 100(X; — 152.93)/(X; + 206.85) 


Before proceeding with applications 
of these formulae it should be noted 
how the present formulation differs from 
the commonly used Miiller-Urban psy- 
chometric function and the Fechner the- 
ory.’ First, observers may employ as 
wide a range of categories as may be 
necessary to express the finest shades of 
judgment or they may judge directly in 
a numerical scale, thus making it unnec- 
essary to translate qualitative into nu- 
merical terms. Second, every qualita- 
tive category enters into the derivation 
of A’ and 5 and hence into theoretical 
P values. Whereas in the traditional 
method judgments of ‘a little lighter’ 
and ‘very, very much lighter’ are both 
indiscriminately counted among the 
lighter, here they are appropriately 
weighted and used directly. Third, 
translation of qualitative judgments 
into percentages forces data into the 
symmetrical form demanded by the 
phi-gamma hypothesis with the result 
that a number of crucial phenomena 
in psychophysics remain obscure or 


™ The relation of this theory to other psy- 
chophysical formulations, particularly to Guil- 
ford’s generalized power formula (4), will be 
discussed in a separate publication. 


paradoxical (7, 24). Finally, the pres- 
ent theory differs radically from Fech- 
ner’s in that judgments are assumed to 
refer to the equilibrium point which 
may be far from the threshold stimulus 
usually taken as the point of origin in 
the classical law. This makes possible 
a rational treatment of such ‘negative’ 
phenomena as after-images which ap- 
pear when any part of the visual field 
is below adaptation-level. 

Turning now to the problem of fit- 
ting data by method of least squares to 
equations (8) and (11) we note that 
the normal equations for the slope and 
Y-intercept of a linear function (stated 
in terms of A’ and 3d) are: 


1/A’ = (3XY — nM,.M,)/ 
(3X? — nM,?), 


b = M, — (1/4’)M,, 


where X = X;, nm is the number of 
values entering into M, and M,, Y = 
(K + P)/(K — P) when P is taken as 
a deviate from the center of the nu- 
merical scale and Y = (0.5K + P)/ 
(1.5K — P) when original P values are 
fitted. Examples of the application of 
equations (8) and (11) will now be 


(13) 
(14) 
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given for lifted weight data and judg- 
ments of visual mass. 

The lifted weight data appear in Ta- 
ble 3 as “P»” and were obtained as fol- 
lows: four observers judged weights of 
200, 250, 300, 350, and 400 grams as 
either very, very heavy; very heavy; 
heavy; medium-heavy; medium; me- 
dium-light; light; very light; or very, 
very light. Two standards of 90 and 
133 grams were lifted first in every case 
followed by the series weights in ran- 
dom order. The qualitative judgments 
were translated into a numerical scale 
ranging from 10 for very, very light to 
90 for very, very heavy in steps of 10, 
with 50 representing the neutral or me- 
dium judgment. The P values in Ta- 
ble 3 are averages of five series of ob- 
servations by four Os. The value of K, 
the top of the numerical scale, is 100 
and 50 coincides with the judgment of 
a stimulus at adaptation-level. From 
the data and equations in Table 3, the 
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value of A is seen to be 152.93 and the 
theoretical P values agree perfectly with 
the observed. The fact that all judg- 
ments are above the neutral point is 
accounted for by the low value of the 
neutral point, 152.9, which is below 
the lightest stimulus in the series, 200 
grams. 

The values given by the equation for 
P in Table 3 are actually deviates from 
the center of the numerical scale, 
namely, Pp — 50. To obtain actual P 
values 0.5K must be added to the val- 
ues yielded by the final equation in 
Table 3.8 As an example of fitting to 
P values directly, data on discrimina- 
tion of color mass published by B. R. 
Philip will be used with equation (11). 
These data have been chosen for il- 
lustratory purposes because they were 
obtained under very different conditions 


8 The theoretical values in Table 2 were 
derived by means of equations (8) and (9) 
as illustrated in Table 3. 


TABLE 4 


ILLUSTRATING DERIVATION OF ADAPTATION-LEVEL BY METHOD oF LEAsT SQUARES USING 
EguaTIon (11): (0.5K + P)/(1.5K — P) = X/A’ +5 


(Color discrimination data, B. R. Philip, J. exp. Psychol., 1947, 37, 182) 


=¥ x xY x Pr 
3.32 0.6349 13 8.2537 169 | 2.45 | 0.7569 
3.66 .6736 14 9.4304 196 3.43 .0529 
4.33 .7557 15 11.3355 225 4.30 .0009 
4.79 .8168 16 13.0688 256 5.07 .0784 
4.83 .8223 17 13.9791 289 5.76 .8649 
6.33 1.0566 18 19.0188 324 | 6.38 0025 
7.00 1.1818 19 22.4542 361 6.94 .0036 
7.38 1.2599 20 25.1980 400 7.45 .0049 
7.87 1.3692 21 28.7532 441 7.91 .0016 
8.32 1.4793 22 32.5446 484 8.34 0004 
9.02 1.6726 23 38.4698 529 8.73 .0841 

Y=11.7227 = 198 DX Y = 222.5061 3674 
M,= 1.0657 | M.= 18 


1/A’ = (222.5061 — 211.0086) /(3674 — 3564) = 0.10452; A’ = 9.5673 
b = 1.0657 — 1.8814 = — 0.8157 
A = =174 
P = 12(1.5X — 0.5A’ + 1.5bA’)/(X + A’ + bA’) = 12(1.5X — 16.49)/(X + 1.7633) 
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from the lifted-weight data just dis- 
cussed. They represent ‘absolute’ judg- 
ments in that no explicitly given stand- 
ard was used and the reports were made 
directly in a numerical scale so that it 
is not necessary to translate qualitative 
categories. Eleven cards with dots were 
presented to observers. To quote from 
the original description: “In a set of 
11 cards the same color combination, 
e.g., blue-green, appeared in varying 
amounts on all cards. Starting with the 
largest number of dots of one color, 23 
(and hence with 13 dots of the other 
color), the number of dots of that color 
diminished progressively by one, while 
the number of dots of the other color 
increased by one” (18, p. 181). Ob- 
servers judged the number of dots of 
a given color on a card on a scale rang- 
ing from 1 to 11, 1 being indicative of 
fewest and 11 of the maximum number 
of dots of a given color. Other details 
of the procedure can be found in the 
original article (18). The average scale 
values have been computed for each 
card and are given in Table 4 wherein 
the calculations for determining the 
theoretical values according to equation 
(11) are also given. Since A is found 
to be 17.4, the number of dots of one 
color reported equal to the other color 
on the cards is slightly below objective 
equality, a finding in keeping with re- 
sults from many psychophysical experi- 
ments. The excellence of the fit to 
these data shows that the mathematical 
function developed here is adequate not 
only to gross discriminations, such as 
the lifted weights with step-intervals 
of 50 grams, but it is adequate also to 
fine discriminations as well.° 

® Thurstone has criticized the phi-gamma 
function as inadequate for gross discrimina- 
tions though he says it may be good for keen 
discriminations (24). Our theory also meets 
his other objection to the phi-gamma func- 


tion, namely, that it requires a constant limen 
for all values of stimulus. Equation (8) 


shows larger and larger stimuli are necessary 
for equal sense distances. 
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IMPLICATIONS OF ADAPTATION-LEVEL 


Organic function has a double aspect 
which is at first sight somewhat para- 
doxical. On the one hand, organisms 
can respond to such minute amounts of 
energy as to almost pass belief. Can- 
non points out the eye is sensitive to 
5/1,000,000,000,000 erg, “an amount of 
energy . . . which is 1/3000 that re- 
quired to affect the most rapid photo- 
graphic plate” (3, p. 19). On the other 
hand, organisms counteract changes in 
both the external and internal environ- 
ment to preserve constancy of the fluid 
matrix and its constituents (homeosta- 
sis) in order to maintain life. We thus 
find remarkable stability coupled with 
extraordinary capacity for discrimina- 
tion. In the words of Charles Richet, 
quoted by Cannon (3, p. 21), “By an 
apparent contradiction it (the body) 
maintains its stability only if it is ex- 
citable and capable of modifying itself 

. and adjusting its response to... . 
stimulation.” How these two appar- 
ently antithetical properties can exist 
simultaneously appears in a new light 
from our point of view. We have seen 
how the point of equilibrium shifts with 
changes in background but does not 
move so far as to completely counter- 
act extreme stimuli. In monochromatic 
light the hue of the illuminant is still 
visible, though reduced in saturation; 
similarly, when a very heavy standard 
is employed some of the series stimuli 
are still judged as heavy. In spite of 
reduction in sensitivity to dominant 
parts of the field, the organism is able 
to appreciate and to discriminate their 
qualities because adaptation does not 
completely negate extreme stimuli. 
While the organism is adapted to spe- 
cific parts of the stimulus-continuum it 
is sensitized to stimuli some distance 
away. Adaptation to red makes us 
more sensitive to blue-green; a heavy 
standard predisposes to judgments of 
light; and affliction makes us readier to 
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smile at trifles. Increased sensitivity to 
less-adapted parts of the field places 
the organism in readiness for new stim- 
ulation and balances the field dynami- 
cally. An equilibrium requires a bal- 
ance of opposing forces with the result 
that the field is qualitatively structured 
with as little as possible missing. Both 
qualitative and dynamic considerations 
therefore require such a theory as is 
here proposed. 

Having discussed some of the more 
general features of organic functioning 
in the light of the theory of adaptation- 
level we now briefly consider some of 
its specific implications -ince the ulti- 
mate test of any theory is its ability to 
handle concrete problems. The most 
pressing and crucial problems in the 
world today concern human relations 
and there is considerable pressure to 
apply whatever comes to hand from all 
branches of psychology. Concepts of 
frames of reference, values, and norms 
have been carried over into social psy- 
chology from psychophysics but unless 
they are properly founded with respect 
to basic considerations their applicabil- 
ity is strictly limited. On the other 
hand, clarification of basic problems 
leads to new research and may re-struc- 
ture thinking so that applications can 
be made more fruitfully. With these 
considerations in mind let us see how 
some of the fundamental problems con- 
cerning frames of reference are re- 
oriented in the light of the present 
approach. 

(1) Shifts in neutral point. That 
the neutral region, or point of subjec- 
tive equality, varies has been known 
for a long time and has been regarded 
as an indicator of changes in organic 
functioning. What has not been recog- 
nized is that the behavioral field under- 
goes re-structuration when shifts in 
adaptation-level occur. Often these 


shifts have been regarded as mere 
changes in ‘scale of judgment’ whereas 
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their true significance lies in an en- 
tirely different direction. Not only is 
the phenomenal field altered but re- 
sponses to objects also change, often 
in radical fashion. Thus one observer 
reported that it was much less fatiguing 
to use the 900 gram standard than to 
judge the stimuli individually “because 
the weights are so much lighter now” 
although the total weight lifted with 
the standard was 4500 grams greater 
per series than in the single method! 
The after-image hues seen in strongly 
chromatic illuminants in the darker 
parts of the field are as saturated, per- 
sistent, impelling, and ‘real’ as any 
colors can possibly be. The theory of 
adaptation-level gives a rational account 
of negative as well as positive gradients 
and recognizes their importance in the 
economy of the organism. Anything as 
striking and universal as the phenomena 
associated with changes in adaptation- 
level must be rooted in basic mecha- 
nisms and hence must be characteristic 
of organic functioning in general. The 
theory here proposed emphasizes the 
basic fact that shifts in the neutral 
point are accompanied by re-structura- 
tion of the entire behavioral field and 
are not mere shifts in point of subjec- 
tive equality or the indifference point. 

(2) Traditional and current theories 
of the part played by standards in the 
phenomena we have been discussing are 
too simple to fit many facts. Because a 
response follows after presentation of 
standard and a variable, it has been 
assumed that only these stimuli form 
the basis of the judgment plus special 
contrast or assimilation effects. Certain 
crucial facts unexplained by this as- 
sumption have been covered up in the 
classical methods which allow only a 
restricted range of responses, such as 
greater, equal, less, and cast the results 
into percentage form. We have already 
pointed out above that it is, to say the 
least, anomalous on the basis of con- 
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trast and classical theory for a variable 
less than half as heavy as the standard 
to be called ‘medium-heavy.’ Only if 
the judgment is based on something 
lower than the variable, namely, adap- 
tation-level, can this result be satisfac- 
torily explained. 

In taking the neutral point rather 
than so-called standards as the point of 
reference we can explain why anchors 
exert as much effect as they do; how- 
ever this effect amounts to less than 
would be expected on the theory that a 
judgment expresses only the specific re- 
lation between standard and variable. 
The effect of the standard, unless the 
conditions of experimentation artifi- 
cially force judgments to be specifically 
directed to a simple, paired comparison, 
is indirect and only by way of its effect 
on adaptation-level. Were this not the 
case the formulae given above would 
not fit observed data so well since they 


embody the assumption that judgment. 


of a stimulus depends upon its relation 
to adaptation-level rather than to the 
standard. 

Closely related to the problem of the 
effect exerted by anchoring stimuli are 
two important findings which the pres- 
ent theory explains satisfactorily also. 
The first is that a given stimulus, which 
may be one of the series or far above 
or below, may be used as an anchor or 
presented as one of the series. What 
difference does it make whether a stim- 
ulus is employed as standard or as se- 
ries member? The difference is strik- 
ingly brought out if a stimulus far 
outside the series range is tested. In 
a previous publication (7) it was shown 
that a stimulus exerts greater effect as 
anchor than as member of series be- 
cause it is presented more times as 
anchor and thereby makes a greater 
contribution in the determination of 
adaptation-level. But the fact that the 
effects of series stimuli could be shown 
operative in determining adaptation- 


level supports our contention that it 
is the pooled effect of all stimuli, series 
and standards, which determines the 
judgment. 

The second finding which the present 
formulation accounts for concerns cer- 
tain special cases when the relative and 
‘absolute’ methods yield identical re- 
sults. According to our fundamental 
hypothesis, judgments of stimuli should 
be the same, whether or not a standard 
is employed, if adaptation-level has the 
same value in the two methods of judg- 
ing. On the basis of a quantitative 
theory of adaptation-level it was shown 
that the neutral point in the method of 
single judgment lies somewhat below the 
logarithmic mean of the series. Experi- 
ments with the two methods gave al- 
most identical results when the stand- 
ard was so chosen in the comparative 
method that the value of adaptation- 
level was the same as in the method 
of single judgment (7). The present 
theory thus bridges the gap between 
the comparative and ‘absolute’ methods. 

(3) Contrast, central tendency, and 
repellent effects. Current views of these 
phenomena are in the empirical stage 
devoid of any unifying theory. The 
tendency to avoid extremes of judg- 
ment, first pointed out by Hollingworth 
(9), has been regarded as opposed to 
the contrast effect between standard and 
variables (15). That central tendency 
is a special case, found only when 
method of single judgment is employed 
or when the standard lies within the 
series, has not been recognized. /f 
standards far enough above or below 
the series are employed, the shifts in 
judgment will be found to be not to- 
ward the center of the series but toward 
the stimulus coinciding with adaptation- 
level, wherever it may be. This state- 
ment of the facts is both more general 
and more correct than the law of cen- 
tral tendency and is in accord with the 
shape of the function embodied in equa- 
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tions (9) and (12). This function rises 
rapidly below adaptation-level and more 
slowly above. This means stimuli be- 
low adaptation-level are judged rela- 
tively higher while those above are 
judged relatively lower than they would 
be if the function were linear or had 
a positive slope. 

The repellent effect of so-called 
standards, which is closely related both 
to contrast effects and shifts toward 
adaptation-level, is explained by the 
position of the neutral region. High 
standards pull adaptation-level up and 
thereby force stimulus-values downward 
while low standards have the oppo- 
site effect by lowering adaptation-level. 
Both contrast and repellent effects thus 
depend upon the relation of any stimu- 
lus to adaptation-level. It is suggestive 
to think of stimulus as a physical quan- 
tity remaining fixed while adaptation- 
level moves up or down the stimulus- 
continuum, depending upon the total 
context of conditions, making the effec- 
tive stimulus now positive, now nega- 
tive, and sometimes neutral so far as 
the organism is concerned. Stimulus 
properties therefore depend upon the 
state of the organism which, in turn, 
is determined by the total stimulus- 
organic configuration. The quantita- 
tive as well as qualitative clue to the 
structure of this configuration is the 
position of the neutral region. 

(4) Applications to social behavior. 
Our discussion so far has been directed 
toward clarification of problems in per- 
ception and judgment of more or less 
simple, objectively measureable stimuli. 
It may be asked if the theory can be 
fruitfully used for the investigation of 
more complex forms of behavior. While 
applications of any theory are extrane- 
ous, in a sense, to its validity, and are 
a matter for specialists in the various 
fields, it is legitimate to raise this ques- 
tion since the value of a theory lies, in 
part, in its generality. Let us therefore 
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turn to an experimental approach to 
some problems in social behavior em- 
bodying some of the essential points of 
adaptation-level theory. Preston and 
Baratta (20) devised a game in which 
subjects, working in groups of two or 
four, bid for the privilege of winning 
prizes ranging from five to 1000 dol- 
lars (in ‘paper’ money), knowing the 
probabilities of obtaining each prize. 
Dice were thrown and if the winning 
combination appeared the highest bid- 
der received the reward. The objective 
value or expectation, Z, of the prize is 
equal to its value, V, multiplied by the 
probability, , of winning it, or, E= 
Vp. If the psychological expectation, 
regarded as the highest bid, is equal to 
the objective expectation, a plot of the 
two should be linear. Results from a 
large number of experiments involving 
prizes ranging from 5 to 1000 and prob- 
abilities of winning from .01 to .99, 
hence with objective expectations rang- 
ing from .05 to 990.00, show that, both 
for naive and mathematically sophisti- 
cated subjects, “for all values of prize 
from 5 to 1000, the mean winning bid 
exceeds the mathematical expectation 
for small values of the probability and 
is less than the mathematical expecta- 
tion for large values of the probability” 
(20). The plot of the bets must there- 
fore pass through an indifference point 
which coincides with the objective ex- 
pectation. As the authors of the study 
point out, the indifference point is 
somewhat less than .25, a value near 
the logarithmic mean of the probabili- 
ties and very close to the value of 
adaptation-level derived by the writer 
for visual, kinaesthetic, and sound data 
(7). Further implications of adapta- 
tion-level theory will be found in the 
study by Preston and Baratta having 
to do with group behavior. It is evi- 
dent from this study that the concept 
of adaptation-level does lend itself to 
problems in social behavior. 
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Some broader implications of the 
theory proposed here for both indi- 
vidual and group behavior merit con- 
sideration even though they are so 
general as to fall within the category 
of almost pure speculation at this time. 
These concern the problems of general 
attitudes and traits, the phenomenon 
of ‘social lag,’ and the mechanisms re- 
sponsible for revolutionary changes in 
social structures. 

Owing to the difficulty of conceiving 
how specific responses can be referred 
to general mechanisms, many psycholo- 
gists have rejected the notion of gen- 
eralized traits and attitudes. On the 
other hand, it is just as difficult to con- 
ceive of responses as wholly specific no 
matter in what sense this is taken. The 
difficulties can be largely resolved by 
proper definition and re-orientation of 
the problem. We usually mean by a 
general attitude outright acceptance or 
rejection of propositions, people, or ob- 
jects, without regard to the differences 
among them. Responses of this kind 
having to do with social, moral, and aes- 
thetic objects are paralleled in the field 
of perception under certain conditions. 
In monochromatic illumination all ob- 
jects on a daylight white background 
have the hue complementary to the il- 
luminant hue and on black background 
they all have the hue of the illuminant. 
Extremely high or low reflectance of 
background rules out certain types of 
response, accentuates others. Figura- 
tively we can say that in monochromatic 
illumination strong biases are evident. 
A background of intermediate reflect- 
ance yields the largest variety of quali- 
ties, as seen from Table 1 above, and 
so favors discrimination or what may 
be called a ‘liberal attitude.’ The prob- 
lem of general attitudes and traits can 
thus be re-formulated in terms of the 
measure of discrimination shown, the 
number of individuals accepted or re- 
jected in a given category, the condi- 
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tions making for acceptance or rejec- 
tion, and in terms of whatever other 
characteristics of behavior are relevant. 
A generalized trait of honesty would 
mean the neutral point for acceptance 
of acts as honest is so high that the 
slightest semblance of dishonesty is re- 
jected; conversely, dishonesty could be 
gauged by the extent to which certain 
acts are accepted. An individual’s neu- 
tral point can thus furnish the clue to 
attitudes, traits and personality struc- 
ture. 

On the basis of our theory, the ac- 
tions of groups can be fruitfully re- 
garded as resultants of individual at- 
titudes, hopes, desires, opinions, and 
responses which are more or less pooled 
in a manner not unlike the pooled 
effects of a series of weights and stand- 
ards.° Two striking features of group 
behavior, at opposite ends of the con- 
tinuum of group dynamics, call for ex- 
planation. The phenomenon of social 
lag, or the tendency for group action 
to be slow, along certain lines, furnishes 
good evidence for a social level which 
moves more slowly than many of the 
individuals comprising the group, just 
as adaptation-level exhibits inertia in 
the face of extreme stimuli. Such pre- 
cipitates of social behavior as laws, re- 
ligion, taboos, and rites represent the 
‘adaptation-level’ of a society insofar 
as they are typical of a people. The 
fact that many individuals do not act 
in conformity with socially accepted 
standards while overtly or covertly op- 
posing them points to the difference 
between individual and group levels. 
Adaptation-level as a weighted mean 
of all factors entering into group be- 
havior provides a key to many phe- 
nomena attributed to social lag. 

Groups do not, however, always move 

10 Tresselt and Volkmann (25) have shown 
that individuals tend toward uniform opin- 
ion not only by being subjected to restricted 
ranges of social stimulation but also to re- 
stricted ranges of physical stimulation. 
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slowly as is shown by the actions‘ of 
mobs, the violent changes accompany- 
ing revolutions, and the rapid but 
peaceful transitions in our own soci- 
ety. While violent changes may be the 
culmination of long build-up, pheno- 
typically they may appear with startling 
suddenness. Great leaders, extreme 
economic conditions, persistent propa- 
ganda may raise or lower mass levels 
of acceptance or rejection of ideas to 
the point where new patterns of action 
emerge in society. The rate of social 
change would correlate, on our hypothe- 
sis, with the rate of change of level, 
while the violence of the change would 
depend upon the extent of change in 
group level. 


SUMMARY 


The concept of adaptation-level is 
shown to be capable of quantitative for- 
mulation and thereby provides a much- 
needed approach to frames of reference, 
norms, and related phenomena. A 
mathematical theory embodying the as- 
sumption that the structure of config- 
urations depends upon the position of 
the neutral point yielded formulae 
which make possible determination of 
adaptation-level and predictions of in- 
dividual stimuli from experimental data. 
The excellent agreement between cal- 
culated and observed values indicates 
the psychophysical function developed 
here is adequate to deal with a large 
variety of data obtained under various 
experimental conditions and is applica- 
ble to gross as well as fine discrimina- 
tions. The theory is shown to be fruit- 
ful in suggesting experiments and in 
interpreting certain aspects of individ- 
ual and group behavior. 
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PERCEPTION UNDER STRESS 


BY LEO POSTMAN 
AND 


JEROME S. BRUNER 
Harvard University 


Perceiving is goal-directed behavior. 
The goal of perception, in its broadest 
sense, is the construction of a meaning- 
ful behavioral environment—an environ- 
ment congruent with ‘reality’ on the one 
hand and the needs and dispositions of 
the organism on the other (2, 3, 4, 5, 
8, 9). If perceiving is indeed consid- 
ered a form of goal-directed behavior, 
the frustration of perceptual processes 
should have predictable consequences. 
The consequences of frustration are, to 
be sure, manifold (10). But one im- 
portant consequence, highly predictable 
in the light of recent research, is the 
disruption of behavior following upon 
the thwarting of goal-directed activity— 
behavioral regression or primitivation 
(11). We may properly inquire, then, 
whether the frustration of efforts to per- 
ceive leads to a primitivation of percep- 
tual organization. 

Before inquiring into the nature of 
the effects to be expected from percep- 
tual frustration, let us first examine in 
some detail those processes involved in 
perception which might be most liable 
to disruption. In order to achieve 
meaning, the organism must select its 
percepts from a multitude of potential 
stimulus configurations, emphasize and 
vivify them, and render them stable 
and coherent in the face of continuing 
sensory flux (2). Through this three- 
fold process of selection, accentuation, 
and fixation the organism strikes a bal- 
ance or compromise in his perception 
between the requirements created by 
physical, biological, and social existence. 
He must locomote in physical space 
while satisfying often imperious psy- 
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chological needs in ways prescribed by 
society. To construct his perceptual 
world man requires an elaborate se- 
quence of Aypotheses through which he 
seeks out, accepts, and rejects what is 
perceptually demanded by his needs, 
by his reality situation, and by his past 
experience. Hypothesis, as we use the 
term, denotes the attempt to perceive a 
stimulus configuration in a certain way, 
for a given purpose, or with a given 
meaning. Man is perpetually prepared 
or eingestellt in one way or another and 
what he sees at any moment is a re- 
sultant of this preparedness and of the 
nature of the stimulation bombarding 
him. To some stimuli he becomes 
sensitized, to others virtually oblivious. 
He learns to eliminate from his per- 
ceptual field what is extraneous to him 
and to encompass what is important 
even to the extent of occasionally ‘see- 
ing things that aren’t there.’ In a very 
real sense perception is a first line of 
defense against would-be catastrophic 
situations and a sensitizer to adaptive 
opportunities. 

1 The reader may properly ask at this junc- 
ture, “What is the difference between a per- 
ception and an hypothesis?” We should have 
liked to dispense entirely with the latter term, 
hypothesis, subsuming it if possible under the 
rubric perception. Perception, however, has 
come to mean the phenomenal resultant of 
the perceiving process, and only the resultant. 
A perception is an experience of something. 
Its connotation, indeed its denotation, is pas- 
sive: a picture or an image or a content of 
consciousness. Hypothesis is the short-hand 
term we are using to describe the pattern of 
acts which go into the process of perceiving. 
Had we been more reckless of English usage, 
we might have used in place of the term, ‘an 
hypothesis,’ the expression ‘a perceiving.’ 
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Like all goal-seeking activity, percep- 
tual behavior is sometimes blocked by 
obstacles—one fails to perceive, for one 
reason or another, what was necessary 
or important in a situation and thereby 
fails to adjust. Inevitably, there is per- 
ceptual frustration just as there is frus- 
tration of other instrumental and con- 
summatory acts. In the face of thwart- 
ing, the. organism’s energies may be 
canalized into either need-persistive 
and adjustive attempts to get to his 
goal (1, 10) or behavior may be sub- 
ordinated to the service of direct or dis- 
placed aggression (6) or simply ‘go to 
pieces’ (11). Are comparable reactions 
to be found when perception suffers 
frustration? The organism may show 
reactions in several spheres. His ca- 
pacities for selecting adaptive percepts 
may suffer. He may, and there is evi- 
dence that he does (3), accentuate his 
perceptual field differently. The se- 
quence of hypotheses so necessary in 
perceiving new stimulus situations may, 
finally, be seriously disrupted. A man, 
frustrated in his efforts to ‘find’ the tra- 
ditional and elusive collar button under 
the bureau, may too readily see specks 
of dust or paper as the sought-after ob- 
ject. He may, moreover, persist too 
fixedly in seeing the specks as collar 
buttons to the point where he must 
touch each one to be sure. Or, as frus- 
tration mounts, his capacity for examin- 
ing or selecting clues deteriorates to that 
level at which his wife intercedes with 
the usual, “Why, there it is right under 
your nose, Dick.” 

Such changes in perceptual behavior 
may well be subsumed under the head- 
ing of primitivation. Inadequate selec- 
tion, unrealistic accentuation, and er- 
ratic fixation characterize perceptual re- 
actions which fall short of optimum 
adaptation to the environment. Meas- 
ured with the yardstick of behavioral 
utility, they represent a more primitive 
level of function than is usually ob- 
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served in the absence of frustration. 
Our example, drawn from casual ob- 
servation, is scarcely exhaustive. The 
aim of the research reported in the 
pages that follow is to achieve a more 
systematic understanding of what fol- 
lows perceptual frustration and in what 
manner. 


THE EXPERIMENT 


Five control and five experimental 
subjects took part in the experiment. 
The stimulus materials for all subjects 
consisted of eighteen three-word sen- 
tences, presented one at a time in a 
modified Dodge tachistoscope. Subjects 
were instructed to report everything 
they saw or thought they saw. 

The method of presentation used was 
a modification of the method of limits. 
Each sentence was first presented once 
at .03 second below threshold, then once 
at .02 below, twice at .01 below, twice 
at threshold, twice at .01 above, and 
once at .01 second intervals beyond that 
until all three words were correctly rec- 
ognized.2, As subjects learned, their 
threshold exposure level occasionally 
had to be revised downward by .01-—.03 
second. This was done when two words 
were perceived correctly on the first 
trial at .03 second below their previously 
established threshold. A full record was 
kept of each response, correct or incor- 
rect, given by the subject at each ex- 
posure. 

The procedure on the first nine sen- 
tences (Initial Series) was the same for 
the Experimental and Control Groups: 
subjects were simply required to con- 
tinue their judgments until they had 
recognized each sentence in turn. At 


2In a preliminary test the subject’s thresh- 
old was determined by increasing exposure 
time from a starting level of .05 second in 
steps of .01 second until the subject saw one 
of the three words in a test sentence correctly. 
The exposure level thus obtained was taken 
as a rough measure of threshold upon which 
the procedure in later trials were based. 
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the end of these trials, Experimental 
subjects were placed in a perceptually 
frustrating situation. Each Experimen- 
tal subject was told that he was to be 
shown in the tachistoscope ‘something’ 
which he was to describe to the experi- 
menters as fully as possible. Instruc- 
tions were given in a serious tone of 
voice by the two experimenters, the au- 
thors. A highly complex picture, repro- 
duction of a crowded painting in black 
and white, was then presented to the 
subject at low illumination and at a 
speed of .01 second.’ The initial length 
of exposure and the illumination were 
at a level at which the subject was un- 
able to make out anything save the 
vaguest contours and shadings. Upon 
reporting that he was unable to see very 
much at all, the subject was told by one 
of the experimenters in rather icy tones 
that it was of the utmost importance 
that he pay very close attention to in- 
structions if the study was to be effec- 
tively done. He was told to try again 
and informed that his performance was 
substandard. Since the subject under- 
stood that the experiment dealt with 
visual acuity, he could have no inkling 
(and none did, according to their re- 
ports) that the experimenters were in- 
terested in anything other than eliciting 
his closer attention. On successive pres- 
entations of the picture, the subject in- 
variably began to make more and more 
guesses. These would be greeted with 
such remarks as, “Are you sure you are 
reporting frankly what you see? You 
needn’t be embarrassed to tell us every- 
thing that is there.” During ten to 
twelve exposures of the picture the sub- 
ject was constantly badgered as to 
whether he “hadn’t seen something 


more.” On occasion, the experimenters 
told the subjects that the interval of ex- 


& The picture, reproduced in the dimensions 
4%” X 6”, is the ‘Tenement Scene’ by the 
American artist, Billings. It depicts a complex 
cross-section of tenement life in three panels, 
each representing a busy and crowded scene. 
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posure was to be lengthened. Gener- 
ally the interval was not increased, but 
sometimes, if the subject was not seeing 
enough to make the task provocative, 
the interval was increased slightly. At 
one point during the frustration period, 
the experimenters would ask whether 
they could look mere closely at the sub- 
ject’s eyes. This they would do with a 
certain amount of technical double-talk 
to each other about, for example, “the 
aqueous and vitreous looking clear 
enough.” The subject was repeatedly 
told that he was apparently not doing 
as well as he should be doing on the 
basis of his record during the Initial 
Series. Various questions were asked 
about his state of mind: whether he was 
feeling rested, whether he had ex- 
perienced any recent emotional upset, 
whether he had been having “incom- 
plete dreams in which he found himself 
chasing things and not catching up with 
them.” The treatment was admittedly 
harsh, but it was effective. Subjects 
grew tense, were obviously trying too 
hard, began swearing under their breath 
or out loud and were quite strikingly 
frustrated. Perception of the picture 
became for them the way out of an 
unpleasant and embarrassing situation. 
Looked at socially, here were our sub- 
jects—some of them Harvard graduate 
students or advanced undergraduates or 
the wives of Harvard graduate students, 
but none of them sceptical students of 
psychology—failing in a task assigned 
them by two Harvard faculty mem- 
bers who were insistent about their per- 
formance beyond the point of rudeness. 
That they were feeling frustrated and 
thwarted was clear not only from their 
overt behavior but from the testimony 
given after the experiment was over and 
its purpose explained to the subjects. 
The Control subjects received a to- 
tally different and much more pleasant 
treatment at the end of their Initial Se- 
ries. They were shown the same picture 
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exposed to the Experimental subjects, 
but for a period of 30 seconds. Dur- 
ing and after this exposure they were 
asked to report in fullest detail what 
they had seen in the picture. Follow- 
ing this, the subjects were shown the 
picture again at two very obviously dif- 
ferent levels of illumination. They were 
told to bear these illumination differ- 
ences in mind since they would be asked 
again to distinguish between them. This 
interpolated series was used to equate 
the Experimental and Control subjects 
on all but one variable—frustration. 
Again, the situation created was one of 
testing vision. 

The Test Series was alike in all but 
one crucial respect for the Experimental 
and Control groups. Each received nine 
more three-word sentences for recog- 
nition. For members of the Control 
group five exposures of the picture were 
interspersed at random among the ten 
sentence presentations. These subjects 
were asked upon exposure of the pic- 


ture whether it was at high or low il- 


lumination. Few mistakes were made 
and whether the subject was correct or 
not, he was told that he had made the 
right judgment. The Experimental sub- 
jects received five presentations of the 
picture at .01 second interspersed among 


TABLE 1 
SUMMARY OF EXPERIMENTAL DESIGN 


Series 
Initial 


Series 


Inter- 
polation 
Period 


Test 
Series 


Experimental Group 


9 three-word sen- 
tences: threshold 
determination 


Frustration in 
perception of 
picture 


9 three-word sen- 
tences: threshold 
determination. 

5 interspersed 
exposures of pic- 
ture with frus- 
tration of per- 
ception. 


Control Group 


9 three-word sen- 
tences: threshold 
determination 


Full exposure of 
picture 


9 three-word sen- 
tences: threshold 
determination. 

5 interspersed 
exposures of pic- 
ture with suc- 
cessful illumina- 
tion judgments. 


TABLE 2 
StrmuLus SENTENCES 


Initial Series: Warn bold liars (Preliminary 
threshold determination sen- 
tence) 

Church shuts early 
Books grow dull 
Heroes also died 
Time has healed 
Figures tell fact 
Money buys hate 
Truth serves fancy 
Beauty will perish 
Banks desire cash 


Test Series: Stop foul crime 


Praise hardy deeds 
Tests show much 
Armies lack hope 
Help was sacred 
Science must halt 
Power pays much 
Peace hardly lasts 
Swords rust slowly 


the sentences, again with the urgent in- 
struction to tell everything they had 
seen. Their reports were greeted with 
sighs, groans, or expressions of puzzle- 
ment by the experimenters. “We don’t 
understand why you can’t do better 
with the picture,” was the theme around 
which the experimenters’ reactions were 
built during these picture presentations. 
In the case of sentences, no comments, 
favorable or otherwise, were offered by 
the experimenters either during the In- 
itial or Test Series. The design of the 
experiment is briefly summarized in 
Table 1, the sentences used in testing 
in Table 2. 


THE RESULTS 


The critical test of our hypothesis 
consists in the comparison of the per- 
ceptual behavior of the Experimental 
group and the Control group during the 
Test Series. The Experimental group 
has suffered perceptual frustration prior 
to the Test Series and continues to 
undergo frustration intermittently dur- 
ing this series. The Control group, on 
the other hand, has been unthwarted 
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throughout. What kind of changes can 
be expected in our subjects’ thresholds; 
to what extent are there alterations in 
the frequency and quality of hypotheses 
preceding correct recognition of the sen- 
tences? 

Threshold changes: Three threshold 
measures were obtained: (a) the ex- 
posure time required for the correct 
recognition of all three words in a 
stimulus sentence—the sentence thresh- 
old; (b) the exposure time required for 
recognition of two of the three words— 
the two-word threshold; and (c) the 
time required for recognition of one of 
the three words—the one-word thresh- 
old. 

When sentence thresholds in the In- 
itial and Test Series are compared, we 
find that the Control group’s threshold 
has decreased in magnitude as a func- 
tion of learning, while the threshold of 
the Experimental group remains virtu- 
ally constant. As far as sentence 
thresholds are concerned, then, frustra- 
tion prevents experimental subjects from 
improving as much as they might have 
with practice. 

At what level of perceptual perform- 
ance do the effects of frustration mani- 
fest themselves? Do they affect only 
perception of whole sentences or is the 
process of building up sentences word 
by word also hindered? Analysis of the 
two-word threshold’ reveals again that 
the Control group improves considerably 
from Initial to Test Series while the Ex- 


4 The average thresholds of the two groups 
for whole stimulus sentences in Initial and 
Test Series are presented in Table 3. It is 
clear that the thresholds throughout the ex- 
periment depend upon the visual acuity of 
the individual subjects. To make fair esti- 
mate of the effect of experimental treatment, 
it is necessary to compare the distributions of 
differences between Initial and Test Series for 
the two groups. When the correlation be- 


tween Initial Series and Test Series is thus 
taken into consideration, the mean difference 
between the two groups yields a t-value of 
2.77, with a P slightly above .02. 
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TABLE 3 


AVERAGE ExposurRE TIMES (IN SECONDS) 
REQUIRED FOR CORRECT RECOGNITION 
oF 1, 2, AND 3 StimuLus Worps 


Experimental Control 

Group Group 
Initial | Test | Initial| Test 
Series | Series | Series | Series 
One word correct .115 | .112 | .106 | .092 
Two words correct | .132 | .133}°.122 | .104 
Three words correct | .154 | .152 | .136 | .116 


perimental group remains virtually at a 
standstill (Table 3). The effects of frus- 
tration, then, are manifest in the build- 
ing up of the perception as well as in its 
final phase. Although not highly sig- 
nificant, this difference satisfies reason- 
able criteria of statistical reliability, 
t being 1.82 and P, .10. 

How far-reaching were the effects of 
frustration on the perceptual behavior 
of our subjects can be seen from the 
fact that the one-word thresholds of the 
two groups also diverge in the Test Se- 
ries. Again we find the members of the 
Control group showing an improvement 
and the performance of the Experimen- 
tal subjects practically unchanged (Ta- 
ble 3). The data here are suggestive 
but fall short of statistical significance 
(¢= 1.31, P= .20—.30). Frustration, 
then, affects not only the ability to per- 
ceive a complex stimulus in its entirety 
but the capacity to structure less com- 
plex components as well. 

The measurement of sheer threshold 
times reveals only one aspect of the 
manifold changes resulting from frus- 
tration. Nor do the differences. in 
threshold exposure time provide the 
most striking consequence of percep- 
tual frustration. It is through analysis 
of the subjects’ pre-recognition behavior 
—the nature and pattern of the hy- 
potheses which precede full recognition 
of the sentences—that the full impact 
of frustration can best be gauged. 
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Deterioration of hypothesis control: 
For optimal perceptual adjustment in a 
shifting, ambiguous, or otherwise diffi- 
cult perceptual situation (such as our 
experiment) a nicely balanced flow of 
hypotheses would seem to be essential, 
one which is neither restrictiveiy slow 
nor disruptively fast. Hypotheses need 
to be continually tested in action and 
accepted or rejected neither too early 
nor too late but, rather, according to 
their success or failure in the creation 
of adequate meaning. We might well 
predict that frustration would interfere 
with a nicely balanced hypothesis flow, 
causing either a restrictive slow-down or 
disruptive speed-up. In our experi- 
mental situation, such a deterioration of 
hypothesis behavior can be measured 
in terms of the relative frequency and 
patterning of a subject’s hypotheses 
from one stimulus exposure to the next. 
On any one exposure, the subject could 
see, correctly or incorrectly, all of the 
three stimulus words in a sentence, two 
of them, one of them, or none of them 
at all. By seeing a word we mean not 
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merely sensing that some letters were 
spread out in a line on the stimulus 
card. To see a word means to see it 
well enough to have an hypothesis as to 
what it is. Recall that subjects were 
instructed to report “everything you see 
or think you see.” We refer to a correct 
or incorrect perception of three words 
as a three-word hypothesis, to the per- 
ception of two of them as a two-word 
hypothesis, and of one of them as a 
one-word hypothesis. Where the sub- 
ject saw no words we refer to his be- 
havior as a blank. For all exposures of 
all words, the frequency of one-, two-, 
and three-word hypotheses were re- 
corded as well as the incidence of 
blanks. 

The prediction that hypothesis pat- 
terns change as a result of frustration 
can be verified by a comparison of the 
relative frequency of hypotheses falling 
in the four categories during the Initial 
and Test Series. This comparison was 
carried out by means of a contingency 
test for the differential association of 
hypothesis categories with the two se- 


TABLE 4 


CONTINGENCY TEST FOR DIFFERENTIAL ASSOCIATION OF HYPOTHESIS CATEGORIES 
WITH INITIAL AND TEST SERIES 


Numbers in parentheses represent theoretical frequencies; the others are obtained frequencies 


Experimental Group Control Group 
Initial Series Test Series Total Initial Series Test Series Total 
3-word 67 124 191 113 109 222 
hypotheses (89.5) (101.5) (112.3) (109.7) 
2-word 83 70 153 61 62 123 
hypotheses (71.7) (81.3) (62.2) (60.8) 
1-word 166 168 334 64 60 124 
5 hypotheses (156.5) (177.5) (62.7) (61.3) 
Blanks 34 35 69 27 28 55 
(32.3) (36.7) (27.8) (27.2) 
350 397 747 265 259 524 
x? = 16.22 x? = .07 
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ries. The test clearly shows that the 
distribution of hypotheses undergoes no 
change whatsoever from Initial to Test 
Series in the case of the Control group 
(Table 4). The odds are more than 99 
in 100 that the minuscule differences 
between the two series could have been 
obtained by chance. The experimental 
group, on the other hand, presents a 
strikingly different picture. A very 
highly reliable change in the relative 
frequency of the different kinds of hy- 
potheses follows upon frustration. The 
chief characteristic of this change is in 
the direction of greater incidence of full 
sentence (three-word) hypotheses. Un- 
der the pressure to prove oneself in the 
face of repeated failure, hypotheses be- 
come reckless. The subject tries to see 
full sentences prematurely. This in- 
crease in prematurely complete attempts 
at recognition is not, as the threshold 
measures show, accompanied by any 
corresponding increase in correct per- 
ceptions. On many occasions, these 
three-word hypotheses made neither 
grammatical nor any other kind of 
sense, ¢.g., Th.. shoo rough for Tests 
show much or What money deeds for 
Praise hardy deeds. 

We have here an important difference 
between performance under stress and 
performance under normal conditions. 
Under normal conditions, the final rec- 
ognition is usually preceded by a pe- 
riod of systematic exploration, and the 
first three-word hypothesis is, more 
often than not, fairly close to fact. Un- 
der stress, much of the systematic ex- 
ploration is short-circuited, and re- 
sponses are triggered off as soon as the 
subject has a minimum of perceptual 
material to work with. Once having 
formed a perception on the basis of a 
premature hypothesis, the subject must 
then ‘un-perceive’ it—an act accom- 
plished only with considerable difficulty 


(7). 
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Our interpretation of the increase in 
three-word responses as an expression 
of premature hypothesis formulation 
also helps explain the decrease in two- 
word hypotheses following frustration 
(Table 4). Such two-word hypotheses 
represent a crucial exploratory step be- 
fore final recognition, a step which the 
frustrated subject fails to take. The 
relative frequency of one-word hypothe- 
ses and blanks, on the other hand, is 
not seriously affected. The subject 
could not, to be sure, use one-word hy- 
potheses for the successful full-sentence 
recognitions he wanted to make in or- 
der to overcome his failure on the pic- 
ture. Such one-word hypotheses and 
blanks are, moreover, simpler percep- 
tual acts and, therefore, less liable to 
disruption under stress. Frustration, 
unless it be pushed to an experimen- 
tally prohibitive extreme, is not likely 
to affect one’s capacity to distinguish 
the presence from the absence of a 
stimulus. An illustration from every- 
day life clarifies the point. There are 
few perceptual experiences more frus- 
trating than a crucial but poorly re- 
ceived long-distance telephone message. 
In such a situation perceptual organi- 
zation may become primitivized or dis- 
rupted and frustration may leave us 
even less capable of hearing what is 
being said. One of the first things to 
suffer, perhaps, is the capacity to per- 
ceive and understand complex word 
groupings and their connotative nuances. 
The last thing to be affected is the 
ability to catch single words and to dis- 
criminate speech from random noise. 

Frustration and the content of hy- 
potheses: Frustration should also affect 
the content of hypotheses. Frustration 
theory predicts more aggressive and 
escape responses during and after stress. 
Such was indeed the case. A careful in- 
spection of all records showed the fol- 
lowing distribution of these aggression 
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and escape words reported as seen by 
our subjects.° 


Initial Series Test Series 
Aggres- Aggres- 
words words 
Experimental 2 0 17 6 
Group 
Control Group 1 0 1 0 


It goes without saying that a simple 
explanation of the perception of aggres- 
sion and escape words in terms of their 
resemblance to the structure of the 
stimulus words does not suffice since 
both Experimental group and Control 
group were exposed to the same stimulus 
materials. Many of these responses, 
moreover, bore no resemblance whatever 
to the structure of the stimuli. 

Some examples of aggressive and 
escape responses given by the experi- 
mental subjects during the Test Series 
are instructive: Keep silent for swords 
rust (withdrawal or escape reaction), 
burst for rust, perish for praise, foolish 
hard doing for praise hardy deeds, treat 

. . rough for tests . . . much, screamed 
for sacred, and hurt for rust. 

The increase of aggression and escape 
words following frustration illustrates a 
principle of perceptual behavior which 
we have discussed in a somewhat differ- 
ent context elsewhere—perceptual reso- 
nance. In a study of personal values as 
selective factors in perception (9) it 
was found that as frequently as possible 
and for as long as possible in a tachisto- 
scope situation, the subject produces on 
successive exposures perceptual hypothe- 
ses which represent his personal values. 
When stimulus words reflecting these 


5 While only two judges analyzed the rec- 
ords, most of the aggression or escape words 
were quite unequivocal, and a more elaborate 
method of checking the reliability of our 
classification was thought unnecessary. 
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values are presented in the tachisto- 
scope, the subject recognizes them more 
rapidly than other, irrelevant words. 
When, in short, there are objects in the 
environment congruent with his value- 
oriented hypotheses, his perception is 
aided by resonance. Should such ap- 
propriate objects be absent, his percep- 
tion is hindered and ‘led astray.’ Such 
was the case in our present experiment. 
In the Test Series, the frustrated sub- 
ject hypothesized aggression and escape 
words but there were no fitting stimulus 
words. Resonance could not occur. 
His hypotheses were abortive in achiev- 
ing sought for meanings. Had the Test 
Series included words symbolizing ag- 
gression, the frustrated subject would 
very likely have seen them sooner than 
the calmer control. A token of this 
‘postdiction’ is provided by the rash of 
violent responses to the stimulus word 
rust ringing the changes on bust, burst, 
and kurt. Suppose the stimulus word 
had actually been bust? 

Perception as goal-directed behavior: 
The changes in the behavior of our Ex- 
perimental subjects during the Test Se- 
ries—failure to benefit from practice, 
increase in premature and reckless hy- 
potheses, and the intrusion of aggression 
and escape hypotheses in the absence of 
appropriate stimuli—have all the hall- 
marks of reactions to thwarted goal 
striving. They are, moreover, changes 
which are highly congruent with each 
other, leading to a primitivation or dis- 
ruption of function in the main spheres 
of perceptual behavior. The ability to 
select percepts from a complex stimulus 
field suffers: thresholds remain high and 
the line of demarcation between sense 
and nonsense is blurred. The degree of 
subjective accentuation becomes malad- 
aptive in its emphasis on aggressive and 
escape interpretations of the stimuli. 
Finally, there is premature and unwar- 
ranted fixation of hypotheses as inter- 
pretations of the stimuli are produced 


| 
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recklessly without sufficient exploration 
and test. These are the main dimen- 
sions of perceptual primitivation under 
stress. 


SUMMARY 


The goal of perception, in its broadest 
sense, is the construction of a stable and 
meaningful environment. What are the 
consequences for perceptual organiza- 
tion when this basic goal is thwarted? 
We have attempted to answer this ques- 
tion in the preceding pages. 

Two groups of subjects (an Experi- 
mental group and a Control group) 
were required to recognize three-word 
sentences presented to them in a modi- 
fied Dodge tachistoscope. After an In- 
itial Series which was identical for the 
two groups, the Experimental group was 
subjected to perceptual frustration, being 
given the impossible task of describing 
a picture which was presented tachisto- 
scopically at subthreshold speeds. Their 
failure was intensified by bitingly dis- 
ruptive criticisms from the experiment- 
ers. The Control subjects were shown 
the same picture at fully adequate ex- 
posure times and successfully performed 
an easy judgment task. In the Test 
Series three-word sentences were again 
presented, interspersed with further 
presentations of the picture. When the 
performance of the two groups on the 
Test Series is compared, striking per- 
ceptual changes consequent upon frus- 
tration make their appearance. Unlike 
the Control subjects, the Experimental 
subjects fail to benefit from practice, 
and their thresholds for recognition of 
the sentences do not change. The ad- 
verse effects of frustration extend to the 
perception of components of the total 
stimulus (single words). Under the 


pressure of continued failure perceptual 
behavior becomes reckless: premature 
and often nonsensical interpretations of 
the stimuli are made. 


The content of 
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the hypotheses preceding full recog- 
nition also changes: frustration leads to 
a considerable increase in responses re- 
flecting aggression and the need to 
escape the situation. 

These consequences of frustration— 
and here we must caution that they do 
not represent an exhaustive catalogue of 
the consequences of frustration—may 
be subsumed under the heading of 
primitivation. Perceptual behavior is 
disrupted, becomes less well controlled 
than under normal conditions, and 
hence is less adaptive. The major di- 
mensions of perceptual function are af- 
fected: selection of percepts from a 
complex field becomes less adequate and 
sense is less well differentiated from 
nonsense; there is maladaptive accen- 
tuation in the direction of aggression 
and escape; untested hypotheses are 
fixated recklessly. Perception, which is 
indeed goal-directed behavior, is dra- 
matically changed under the impact of 
frustration. 
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LEEPER’S ‘MOTIVATIONAL THEORY OF EMOTION’ 


BY ELIZABETH DUFFY 
The Woman's College of the University of North Carolina 


In a recent article in the Psycno- 
LOGICAL Review entitled “A Motiva- 
tional Theory of Emotion to Replace 
‘Emotion as Disorganized Response,’ ” 
Dr. Robert W. Leeper attacks the com- 
mon textbook definition of emotion as 
disorganized response and offers in its 
stead “a motivational theory of emo- 
tion” (7). Since I myself have long 
been interested in theories of emotion, 
and, following an initial venture in 1932 
(2), have written a number of papers on 
the subject, I find myself impelled to 
comment on this recent contribution. 

I am happy indeed to have so able 
an ally as Dr. Leeper in the fight 
against current theories of emotion— 
even though Dr. Leeper is apparently 
unaware that he is not waging the bat- 
tle alone. I have, however, one serious 
objection to Dr. Leeper’s attack: it does 
not go far enough. He directs his guns 
at only one of the current types of defi- 
nition of emotion—that of emotion as 
disorganized response. Other varieties 
of definition, equally vulnerable, are left 
unscathed. And, finally, Dr. Leeper of- 
fets his own definition of emotion which, 
in the form in which it is stated, is itself 
untenable. 

In 1934, in an article in this journal 
entitled “Emotion: An Example of the 
Need for Reorientation in Psychology,” 
I examined the various types of defini- 
tion of emotion offered by psychologists 
and concluded that attempts had been 
made to differentiate emotion from 
other states or conditions on five bases 
(3). These bases, as presented at that 
time, were as follows: 

1. The physiological mechanisms in- 
volved in the response, ¢.g., visceral as 
opposed to somatic activity; or activity 
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of the thalamus as opposed to activity 
of the cerebral cortex. 

2. Degree of arousal, or intensity of 
reaction, of the organism. 

3. Disorganization, and consequent 
ineffectiveness, of behavior. 

4. Interpretative data of various sorts, 
e.g., descriptions of the content of con- 
sciousness, or of the kind of stimulus- 
response situation. 

5. Various combinations of the above 
differentiae. 

I examined each of these types of 
definition and pointed out its inade- 
quacies—including that of emotion as 
disorganization of behavior. I con- 
cluded that “ ‘Emotion’ does not repre- 
sent a unique state; it represents merely 
one end of a continuum. Or rather, it 
represents various ill-defined points on 
a number of continua, according to the 
definition employed” (3, p.. 187). In 
the summary of the article, I stated, 
“An examination of these various types 
of definition of emotion results in the 
conclusion that in every case the dis- 
tinction between ‘emotion’ and other 
patterns of reaction is one of degree 
rather than of kind. It further appears 
that, since the precise degree of a given 
kind of behavior which is to be called 
‘emotional’ is never stated, the concept 
is not useful in exact psychological in- 
vestigation” (3, p. 197). 

Since the article has apparently been 
widely unread, perhaps it would be use- 
ful to summarize briefly the arguments 
presented against each of the proposed 
types of definition. They were, in 
part, as follows: 

1. The first type of definition is in- 
adequate because visceral changes of 
some sort occur all the time. “The 
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vegetative mechanism passes through 
various cycles of increased and dimin- 
ished activity as it sustains the organ- 
ism and provides the basis for the en- 
ergy used in motor response” (3, p. 
187). Shall we say that we have an 
emotion whenever there is an increase 
or a decrease in energy? But, if so, 
how much of an increase or a decrease? 

A variant of this first type of defini- 
tion, description in terms of the part of 
the nervous system controlling the be- 
havior, is inadequate because, “unless 
we are agreed upon a statement of 
which responses are emotional re- 
sponses, it is meaningless to ask whether 
these responses are always controlled 
by a certain section of the nervous 
system. . . . Neurological description is 


not psychological description” (3, p. 
188). 

2. The second type of definition of 
emotion, that in terms of the intensity 
of the physiological arousal, is inade- 
quate because energy is mobilized in a 


continuum, ranging from a very low 
point in sound sleep to a very high 
point during frantic effort. Not only 
so-called ‘emotional’ situations, but also 
the demands of strenuous physical or 
mental exertion; result in a high degree 
of mobilization of energy. 

3. The third type of definition of 
emotion, that in terms of disorganized 
response, is inadequate because “disor- 
ganized responses are clearly found in 
many situations which would not ordi- 
narily be termed ‘emotional,’ and well- 
organized responses are, in the opinion 
of many psychologists, frequently found 
in the presence of ‘emotional’ stimula- 
tion” (3, p. 189). Moreover, “organ- 
ized behavior shades into disorganized 
behavior, with no gap between the two” 
(3, p. 189). 

4. The fourth type of definition of 
emotion, that which is based upon an 
interpretation of either certain charac- 
teristics of consciousness or the mean- 
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ing of a given stimulus-response situa- 
tion, is inadequate because it can never 
be made exact, and, basically, it is 
founded upon conventional usage rather 
than psychological analysis. 

5. The fifth type of definition, which 
represents a combination of two or 
more of the types described above, 
shares the inadequacies of the various 
definitions which it seeks to combine. 

This attack upon the concept ‘emo- 
tion,’ which incidentally had been pre- 
ceded a very short time before by a 
somewhat similar attack by Max F. 
Meyer (8), unseen by me until my own 
paper was almost ready for publication, 
had little effect upon textbook discus- 
sions of emotion. Hence, in 1941, I at- 
tempted in another article to offer an 
explanation of the experiences com- 
monly called ‘emotional’ without invok- 
ing the concept of a unique condition 
(4). The stated purpose of this paper 
was to show that “these experiences, 
which appear to be unique, are in fact 
merely manifestations in extreme degree 
of phenomena which are of very general 
occurrence, and which follow the same 
principles of action throughout the 
continua of their occurrence, rather than 
different principles of action during the 
condition called ‘emotion’” (4, p. 284). 

Also, in 1941, I attempted, in an ar- 
ticle in this journal entitled “The Con- 
ceptual Categories of Psychology: A 
Suggestion for Revision,” to show that 
the substitution of a smaller number of 
more basic categories would eliminate 
the need for such overlapping categories 
as ‘motive,’ ‘emotion,’ and certain others 
(5). I proposed, as one of these basic 
categories, that of energy mobilization, 
or the energy level or intensity of a re- 
sponse, pointing out that changes in 
energy level occur with changes in the 
amount of effort demanded by the situa- 
tion as interpreted by the individual. 
Dr. Leeper will find me entirely in 
agreement with him on the kinship of 
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‘motivation’ and ‘emotion.’ My state- 
ment reads in part: “Changes in energy 
level are assumed to occur, not only as 
a part of ‘emotion,’ but also as a part of 
motivation. A motive, like any other 
activity, originates in a certain stimulus 
situation which represents a disequilib- 
rium of the organism. The phenomena 
of motivation are said to be (1) the 
maintenance of direction in behavior 
and (2) an increase in energy level. 
These phenomena are similar to those 
described under the category emotion, 
though emotional behavior is said to be 
characterized at times by a decrease 
rather than an increase in energy level, 
and emotion is said to involve a distinc- 
tive (undefined) feeling tone. Certainly 
motives also, as well as all other states 
of the organism, involve some feeling, 
or awareness, of the condition of the 
organism, and the only difference be- 
tween the feeling tone of emotion and 
that of other conditions is that the en- 
ergy level called emotional represents an 
extreme departure from the usual en- 
ergy level and involves, therefore, an 
unusual heightening or deadening of 
sensations” (5, p. 194). 

I hope I have made it entirely clear 
that, from my point of view, Dr. Leep- 
er’s identification of emotion with mo- 
tivation represents a decided advance 
over the usual way of regarding the phe- 
nomena of emotion. I would cheer him 
heartily in his attack on the inconsist- 
encies, the ambiguities, and the down- 
right obfuscation of current textbook 
presentations of the topic of emotion. 

But, if I may again take up the fight, 
I should like to join battle at a point at 
which Dr. Leeper has laid down his 
weapons. Not all leading textbooks of 
psychology define emotion as disorgan- 
ized response. For example, a textbook 
which is still considered by many psy- 
chologists to be the leading textbook in 
the field, that of Dashiell, defines ‘emo- 
tion’ as follows: “What is the essential 
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nature of those phases of a person’s life 
we call ‘emotional’? It may now be 
formulated. The changes of diffuse 
internal conditions in his organism 
(through external or internal stimuli) 
act indirectly (neurally) or directly 
(chemically) upon his organs of overt 
response. As a result his behavior to- 
wards things and people is strengthened 
and accelerated or is weakened and re- 
tarded. He is typically aware of these 
internal conditions, and may report 
them verbally as feelings of ‘pleasant- 
ness,’ ‘happiness,’ ‘anger,’ ‘reproach,’ 
and so on” (1, p. 163). For Dashiell 
the distinguishing characteristic of emo- 
tion is “changes of diffuse internal con- 
ditions” by which behavior is “strength- 
ened and accelerated or is weakened and 
retarded”—in other words, changes in 
energy mobilization. The implication is, 
of course, that there are certain internal 
conditions which strengthen or weaken 
behavior enough to be called emotional, 
and others, presumably, which are non- 
emotional. But where, or by what cri- 
teria, shall we draw the line between 
‘emotion’ and ‘non-emotion’? And why 
do we assume a dichotomy rather than 
a continuum? Does Dr. Leeper hail 
Dr. Dashiell as an advocate of a mo- 
tivational theory of emotion, or does he 
repudiate also this textbook definition 
of emotion, albeit not based upon the 
theory of emotion as disorganized re- 
sponse? 

Turning to Dr. Leeper’s proposed 
substitute for current theories of emo- 
tion, that of conceiving of emotional 
processes as motives, I search in vain 
for a definition of emotional processes 
which would distinguish them from 
other types of motives. I maintain that 
no such distinction can be made. But 
let us see what Dr. Leeper has to say 
on the subject. I find the following: 
“To begin with, we can use the ‘point- 
ing’ method of defining emotion. We 


can say that emotions are such phe- 


LEEPER’s ‘MOTIVATIONAL THEORY OF EMOTION’ 


nomena as fear, anger, feelings of guilt, 
feelings of grief, affection, pride in the 
doing of good work, enjoyment of beau- 
tiful music, and enjoyment of compan- 
ionship. Continuing our pointing, we 
may say that ‘emotions’ are to be seen, 
not merely in cases where these proc- 
esses occur in intense form, but that 
emotion can exist as Woodworth says, in 
all degrees of intensity” (7, pp. 16-17). 
Degree of intensity, then, cannot be 
used to distinguish an emotion from a 
motive or, following Leeper, from other 
motives. Dr. Leeper continues: “We 
ask, then, what properties mark all of 
such a diverse collection of phenomena, 
at least when they are not carried to 
rare extremes. We have seen that dis- 
organization is not characteristic. .. . 
If this line of argument is sound, it 
means that emotional processes operate 
primarily as motives. It means that 
they are processes which arouse, sustain, 
and direct activity!” (7, p. 17). 

Is there any difference, for Leeper, 
between emotional processes and other 
motivational processes? A difference is 
implied (else why keep two terms for 
the same thing?), but no difference is 
explicitly described. The only further 
discussion of the topic which I can find 
reads as follows: “. . . it is quite a pos- 
sible hypothesis that the perception of 
the emotion-provoking situation pro- 
duces the emotional process (which may 
have a conscious aspect to it, and which 
may produce also an autonomic dis- 
charge, either directly or via some sub- 
cortical centers, and which may then be 
reinforced or supported by widespread 
bodily changes). And it is quite a pos- 
sible hypothesis that this emotional 
process (perhaps as reinforced by in- 
teroceptive impulses from visceral reac- 
tions or proprioceptive impulses from 
general tonus changes) then operates to 
motivate behavior” (7, p. 18). The 
‘emutional process’ is constantly referred 
to but nowhere defined—unless the 
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previous ‘pointing’ method of definition 
be considered adequate. And if it és 
so considered, this means merely that 
we are in an emotional condition when- 
ever we are in a condition convention- 
ally classified as emotional. “It would 
be the view that emotional processes are 
one of the fundamental means of mo- 
tivation in the higher animals—a kind 
of motivation which rests on relatively 
complex neural activities rather than 
primarily on definite chemical states or 
definite receptor stimulation, as in the 
case of bodily drives or physiological 
motives such as hunger, thirst, tooth- 
ache, and craving for salt. In lower ani- 
mals, such as a clam, there probably are 
no such emotional processes but merely 
the physiological motives” (7, p. 19). 
Is an emotional process, then, a ‘non- 
physiological motive’? It is said to 
rest on “relatively complex neural ac- 
tivities rather than primarily on chemi- 
cal states or definite receptor stimula- 
tion.” But what kind of behavior or 
process is this process which ‘rests upon’ 


these more ‘complex neural activities’? 
Neurological description is not psycho- 


logical description. If we cannot de- 
scribe the process, how can we deter- 
mine by what neural or other means it 
is controlled? 

Further on, Dr. Leeper appears to con- 
fuse this ‘non-physiological’ motivation 
called ‘emotion’ with the animal’s ability 
to respond to relationships. He says, 
“As such complex creatures developed, 
those that were motivated merely by the 
long-established physiological motives 
were not so well equipped for survival. 
The animal that did not make avoiding 
responses until it was grabbed by an 
enemy was less likely to survive than an 
animal capable of reactions of fear that 
would be set off by relatively slight 
stimuli” (7, p. 19). It would appear 
that the defect of such an animal is not 
one of drive or energy mobilization, but 
one of inadequate maintenance of di- 
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rection in behavior, due to the inability 
to respond to relationships among ‘rela- 
tively slight stimuli.’ 

As I have attempted to demonstrate 
more fully elsewhere (5, 6), it appears 
that all behavior may be described in 
terms of the two dimensions: goal-direc- 
tion (including responses to relation- 
ships) and intensity or energy mobiliza- 
tion. No other ‘cross-sectional’ concepts 
appear to be needed, though we still re- 
quire such ‘longitudinal’ concepts as 
‘learning’ in order to describe sequential 
changes in behavior. So-called ‘emo- 
tional’ responses, like all other re- 
sponses, manifest both direction and in- 
tensity. Much of the confusion in the 
current discussions of emotion stems 
from a lack of recognition of this fact. 
If we should study behavior from the 
point of view of its direction and its in- 
tensity, we should be able to solve 
many of the puzzles which have so long 
resisted attack by means of the atom- 
istic, overlapping, vague and utterly un- 
serviceable categories which constitute 
our present ‘cross-sectional’ concepts in 


psychology." 


1 There has been no attempt in this paper 
to offer an alternative theory of emotion. 
The phenomena of ‘emotion’ appear to be 
adequately described by the concepts of ‘di- 
rection’ and ‘energy mobilization,’ presented 
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Dr. Leeper is definitely ‘going my 
way,’ but I wish that I might persuade 
him to continue farther down the path 
with me. 
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elsewhere (5, 6). The experiences commonly 
referred to as ‘emotional’ I have elsewhere 
(4) attempted to explain in terms which do 
not invoke the concept of a unique condition. 


“A MOTIVATIONAL THEORY OF EMOTIONS ...”’ 


BY WILSE B. WEBB 
Washington University 


“That whale among fishes—the theory 
of emotions” has become no less diminu- 
tive as a problem with the passage of 
fifteen years since Meyer (13) so aptly 
characterized its nature. Leeper (11) 
is among the most recent to attempt to 
encapsulate this hulking concept. In at- 
tacking this problem (and incidentally 
nearly every respectable general psy- 
chology text), Leeper places the concept 
in a motivational framework. The pres- 
ent paper, in general agreement, at- 
tempts to extend the criticisms and the 
theoretical ramifications which were in- 
dicated by Leeper. 


EMoTIoNs AS DISRUPTIVE PHENOMENA 


Leeper’s primary objections seem to 
stem from a dissatisfaction with viewing 
emotions as disruptive phenomena. To 
quote this author, “. . . emotion pro- 
duces organization rather than disor- 
ganization. . . . They [emotions] dis- 
rupt preceding and incongruous activi- 
ties, but all integrating activities do the 
same” (11, p. 21). Appeal to extreme 
instances (intense emotions) to main- 
tain the disruptive position or to char- 
acterize emotions as accompanying (par- 
asitic) phenomena is logically rejected. 
Leeper suggests that such a framework 
of emotions (disruption) stems from a 
‘bygone rationalistic approach’ and is 
encouraged by our technological culture. 

In considering this attack, it should 
be noted that this battle standard is not 


1 Many of the basic ideas presented in this 
paper were generated in an Action and Emo- 
tion class of Dr. Judson S. Brown, State Uni- 
versity of Iowa. The author deeply appre- 
ciates these ideas as indicated by the present 
article. Full responsibility, however, is ac- 
cepted for any criticism which may be lev- 
eled at the ideas presented here. 


a new one nor has it particularly im- 
pressed the opposition. Young himself, 
one of the focal points of Leeper’s ob- 
jections, recognizing the difficulties in 
forcing emotions into a disruptive para- 
digm, seems to chafe under his own con- 
clusions. This seems exemplified by the 
following statements. ‘The question of 
whether emotions are disruptive or adap- 
tive is, after all, one of interpretation 
rather than fact” (23, p. 448), and “the 
writer holds to the multiple-aspect hy- 
pothesis which postulates that emo- 
tional processes simply exist in nature 

. regardless of the ways in which 
men of science describe and interpret 
them” (23, p. 460). It is true that 
Young stresses the communality of dis- 
ruption as characteristic of emotions; 
however, he persistently stresses that 
this behavior is a part of the motiva- 
tional aspect,of behavior. “When emo- 
tion occurs there is an imbalance of 
motives .. . the pattern of emotional 
expression depends upon the kind of 
motivation which is thwarted and the 
nature of the inducing stimulus” (23, p. 
478). 

More specifically, we find Leeper’s at- 
tack is historically antedated. Two of 
the early pioneers in the field of emo- 
tions, Darwin (2) and Cannon (1), 


propounded theories which were the 


antithesis of disruption hypotheses. 
Darwin indicated that emotions should 
be considered as having been derived 
from biologically adaptive behavior. 
Cannon’s ‘emergency theory’ of emo- 
tions stated that the bodily components 
of emotional behavior gave evidence of 
preparing the organism to more readily 
cope with the emergency leading to 
such behavior. All research and think- 
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ing grounded in these approaches has 
logically been in contrast to a ‘disrup- 
tive hypothesis.’ Most importantly it 
should here be noted that a critique of 
disruption has led to no clarity of the 
concept. 

Finally, if attack we must, the level 
of Leeper’s attack does not seem the 
most appropriate possible. It may be 
desirable to attack also the problem at 
the general psychology textbook level 
since future psychologists are there first 
‘contaminated’ with concepts. It is felt, 
however, that to confine one’s attack to 
this level is to hack at symptomatology. 
Should not the attack be extended to 
such fountainheads of the disruptive 
approach as Watson (22), Laird (10), 
Higginson (7), and others? Here are 
the systematic, theoretical, and most 
critically, empirical aspects that must 
be encompassed: by any new theory. 
Only by formulating a concept which 
will account for their ‘disruptive’ data, 
not just damning these data as ex- 
tremes or fantasy, will we gain agree- 
ment. Any other approach can only 
lead to a choosing of sides or a com- 
promise of ways. 


OrHeEeR ATTACKS ON THE PHENOMENA 
oF EMOTION 


In an overview of Leeper’s article, it 
seems that the problem of emotions has 
been bifurcated along the lines sug- 
gested by Rapaport (18), i.e., in terms 
of the emotions as phenomena in con- 
trast to emotions as a dynamic prob- 
lem, Leeper has obviously chosen to 
side with the dynamic approach, and in 
doing so, has stood on the neck of a 
single phase of the phenomenological 
approach, emotions as disruptive phe- 
nomena. Before considering Leeper’s 


suggestions concerning a dynamic theo- 
retical approach, other criticisms that 
have been leveled at the area of emo- 
tions deserve at least passing mention. 
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These further critiques of emotions 
as phenomena seem classifiable under 
three general categories: 

(1) Inability to develop an adequate 
criterion: Much of the research in emo- 
tions has been at this level, attempting 
to find an index of emotion. Many sug- 
gestions have been made and counter- 
manded, e.g., body changes, responses, 
feelings. None has been established as 
the index of all emotions. This inability 
to ‘operationally’ define emotions has 
long been a focus of attack. 

(2) Inability to differentiate between 
emotional and non-emotional: Partially 
as a function of the above listed prob- 
lem, the problem of defining what is 
meant by ‘emotions’ in contrast to ‘non- 
emotional’ behavior has long been a 
fulcrum of criticism. Skinner (19) 
cites the use of weeping as a definition 
of an emotional response and further 
indicates its equivocation by noting 
that this response may readily occur in 
the non-emotional situation of having 
a cinder in the eye. 

(3) Inability to differentiate within 
emotions: Because of no method dif- 
ferentiating the wide range of emotions, 
e.g., joy, fear, rage, etc., the entire 
concept of emotions as an entity has 
been questioned. Dashiell (3), and 
earlier Cannon (1), wrote papers which 
seem particularly pertinent on this 
problem. 

Examples of the specific instances of 
these critical evaluations of emotions are 
too numerous to attempt to consider 
here. Innumerable experiments have 
been performed to promote one or more 
of these critiques. Many laboratory 
hours have been spent proving that 
facial expressions can or cannot be dif- 
ferentiated; that bodily reactions are 
the same or different for different emo- 
tions; that the PGR changes are a con- 
comitant or not a concomitant of emo- 
tions. Summaries of these ‘pro’ and 
‘con’ experiments may be found in 
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nearly any general discussions of emo- 
tions. 

The ultimate extension of the attack 
on the phenomenological stronghold may 
be seen in Duffy’s (5) paper (which in 
itself is a renovation of the earlier 
Meyer paper). In this paper emotion 
is described as a relative concept and it 
is suggested that we consider emotions 
as a part of a continuum. Specifically, 
Duffy reviews the so-called differentia of 
emotions and finds them all an expres- 
sion of ‘degree,’ not ‘kind,’ and further, 
“since the precise degree . . . is never 
stated, the concept is not useful. .. .” 

An outstanding attempt to patch the 
phenomenological approach at a de- 
scriptive level may be found in the re- 
cent article of Hebb (6). Hebb at- 
tempts to trace the ‘intuitive’ base on 
which he and others have been able to 
recognize emotions and concludes that 
their recognition is an inferred concept, 
the inference being made on the basis 
of a behavior deviation from the ‘nor- 
mal’ (?) level and in terms of the 
stimulus, the past history or acquaint- 
ance with the organism and the stimu- 
lus, the response and associated be- 
havior. As we shall see, this ‘intuitive’ 
approach approximates the approach 
suggested by this paper. 


THEORETICAL APPROACHES 


In suggesting a motivational approach 
to emotion, we again find Leeper ante- 
dated historically. “By emotions I un- 
derstand the modifications of the body 
by which power and action is increased 
or diminished, aided or restrained.” 
This is not a quotation from Leeper’s 
article but rather a paraphrase of Spi- 
noza’s seventeenth century writing as 
cited by Rapaport (18, p. 26). More 
contemporaneously the approach of Mc- 
Dougall (12) was recognizably motiva- 
tional. Symonds (20) in his recent 
book is seen to equate ‘preparatory act’ 
with ‘emotional tension.’ 
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Other theorists have considered emo- 
tion as some sort of energy or drive. 
Outstanding among these was that of 
McDougall (12) and Prince’s (17) ex- 
pansion of this thesis. Finally the sys- 
tematic approaches outlined below which 
form the base of the present paper all 
seem to directly or indirectly implicate 
a motivational approach. We must con- 
clude then that our answer to this prob- 
lem of emotion cannot be found alone in 
the label of ‘motivational.’ 

Leeper’s original thesis lies in that 
our failure in the area of emotions has 
been a failure in theorizing, not in facts. 
Perhaps, however, a more appropriate 
analysis seems to be that the failure re- 
sulted from a lack of integration be- 
tween fact and theory. A consideration 
of a number of theories previous to 
Leeper’s clarion call seems to indicate 
that motivational theories are not lack- 
ing. Further, these theories seem to be 
similar and only differing in details. 

Leeper suggests that ‘emotional proc- 
esses’ should be viewed as “one of the 
fundamental means of motivation in the 
higher animals—a kind of motivation 
which rests on relatively complex neural 
activities rather than primarily on defi- 
nite chemical states or definite receptor 
stimulation .. .” (11, p. 19). This is 
agreeable but is hardly a theory. Has 
not this approach been agreed with and 
in addition been somewhat systema- 
tized? 

Let us consider two such theoretical 
approaches. An earlier theory was that 
proposed by Tolman (21). Emotion is 
defined as “a release of relatively gen- 
eralized sign-Gestalt-expectations” lead- 
ing to “incipient movements going-off 
appropriately” and “resulting sets of 
organic and kinesthetic sensations.” 
Sign-Gestalt-expectations in the Tol- 
man system are defined as ‘cognitions’ 
or ‘readiness to respond’ in a particu- 
lar manner. These ‘cognitions’ result in 
preparatory or consummatory activities 
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compatible with these sign-Gestalt-ex- 
pectations. Finally, these movements 
and expectations result in certain sensa- 
tions which may be ‘introspected’ as 
emotional ‘feeling.’ Each emotion is to 
be defined “in terms . . . of the proc- 
ess’ functional character as an imma- 
nent determinant of behavior—i.e., in 
terms of its character as a demand to 
and from such and such specific quies- 
cences and disturbances plus also its 
character as an accompanying mean- 
ends-relations .. . as distinctive and 
unique ‘directions’ of behavior.” Most 
important to an understanding of the 
nature of this definition is to understand 
that these terms of ‘demand’ or ‘mean- 
ends-relation’ are not mere descriptive 
terms but are inferred concepts based 
upon the experience of the organism, 
presently operating stimuli and physio- 
logical drive conditions and their rela- 
tion to certain response characteristics 
which are exhibited. 

Skinner (19) has proposed a similar 
theoretical approach. Skinner first, as 
with Leeper, rejects the phenomenologi- 
cal approach. “The definition of emo- 
tion as a response involving certain ef- 
fectors .. . is by no means rigorous, 
since there are probably no effectors in- 
volved in emotions which are also not 
involved in non-emotional behavior” 
(19, p. 406). He then describes emo- 
tion as “. ; . a state of strength com- 
parable in many respects with a drive. 
If . . . responses are to be called emo- 
tional, it is not because of any essential 
emotional character they possess, but 
because they are elicited by stimuli 
which typically induce changes in reflex 
strength” (19, p. 407). Further, Skin- 
ner states, “The problem is similar in 
many ways to that of drive. ... In 
both cases we must describe the covaria- 
tion of the strengths of a number of re- 
flexes as a function of a particular op- 
eration. . . . The important thing is the 


recognition of a change in the strength 
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as a primary datum and the determina- 
tion of the functional relation between 
the strength and same operation... . 
An emotion is a dynamic process rather 
than a static relation of stimulus and 
responses” (19, pp. 408-409). In sum- 
mary, emotion is “some more or less 
temporary state of reduced strength (an 
increase in strength would fit into the 
same formulation) that has been related 
to a disturbing stimulus or some other 
emotional operation, such as withhold- 
ing of reinforcement” (19, p. 409). 

A summary paper by Hunt (9) ex- 
pounds a somewhat similar view by ex- 
amining and integrating the relevant 
data up to 1941. 


A ‘MorIvATIONAL’ THEORY OF 
EMOTIONS 


The theories of Tolman and Skinner 
and the present paper agree with Leeper 
in considering emotion as a motiva- 
tional concept. In addition, the theories 
of Tolman and Skinner seem to furnish 
a framework for the dynamic definition 
of emotions. How have these theories 
defined emotions and how does the pres- 
ent paper hope to define emotions? 

It is proposed that emotion be de- 
fined as an inferred concept which re- 
sults in a change in the organism’s be- 
havior, the inference of this concept 
being posited from an integrated ex- 
amination of the stimulus aspects and 
the response aspects of behavior. 

More specifically, emotion or emo- 
tions would be inferred in a situation in 
which responses occurred that are not 
directly definable in terms of the ex- 
istent conceptual properties of habit or 
drive. Emotions would be defined when 
the responses were lawfully related to 
some measurable property of the stimu- 
lus (either antecedent to or existent 
with the response situation). 

It must be admitted that this is no 
‘differential’ definition of emotions; the 
author, if pressed, would contend that 


no differential definition does presently 
exist. It is further admitted that the 
‘definition’ offered is no more (no less) 
than a description of the now familiar 
approach utilizing the ‘intervening vari- 
able’ which has profitably been exploited 
by Tolman, Hull, and Skinner. Such 
an approach admits no other definition 
than an experimental one. It is sug- 
gested, however, that an experimental 
definition generated by such an ap- 
proach may lead to an unequivocal and 
utilitarian definition of emotion. 


CHARACTERISTICS OF A ‘MOTIVATIONAL’ 
APPROACH 


What would be the nature of the ap- 
proach generated by the use of such an 
experimental framework? First, such 
an approach would demand that experi- 
mentation show that we cannot predict 
the response in a particular situation on 
the basis of the presently existing con- 
cepts, i.e., that emotions are not mere 
extensions of the presently existing re- 
lationships which have been defined 
among stimulus aspects and motiva- 
tional aspects and resultant responses. 
This is to demand of emotion that to be 
retained as a heuristic concept it justify 
its existence as a unique variable rather 
than an instance of some other concept. 
The drive concept is thus justified from 
the fact that holding all factors con- 
stant and modifying ‘drive’ operation- 
ally (depriving the organism of some 
goal object) results in variations in be- 
havior. 

Secondly, assuming such a demonstra- 
tion, the ‘inferred concept’ approach de- 
mands that this inferred concept be 
adequately anchored on both ends (the 
stimulus and the response ends) and 
that the relationships be lawfully de- 
fined. How would this be done? Does 
this approach lend itself to the experi- 
mental definition demanded? 

Fortunately we have examples of the 
use of such an approach. The feasi- 
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bility and productive character seem to 
have been demonstrated in at least three 
instances. Although ‘anxiety’ and ‘con- 
flict’ and ‘aggression’ are not frequently 
classified under the typical listing of 
emotional, it is suggested that general 
agreement could be reached on the 
proposition that the reactions exhibited 
may well fit the present phenomeno- 
logical paradigm of emotions. Three 
clear-cut approaches to these specific 
problems of ‘anxiety,’ ‘conflict,’ and ‘ag- 
gression’ may be found in the writings 
of Mowrer (16), Miller (14), and the 
Yale group, including Dollard, Doob, 
Miller, Mowrer, Sears, e¢ al. (4). In 
these instances emotional responses have 
not been the focal point, but rather an 
attempt has been made to correlate 
stimulus conditions (past and present) 
with the responses of the organism. 
Although emotional responses of ‘fear,’ 
‘anger,’ ‘rage,’ etc., are predominant 
among the responses occurring, the ex- 
perimenters have been content to state 
that certain responses occur as a result 
of certain antecedent or existent condi- 
tions. 

More recently Miller has set about 
to formulate an experimental definition 
of the acquired nature of fear and in 


turn its motivational aspects (15). In © 


these studies we find maximal use of an 
inferred concept to explain behavior 
and an exemplification of the program 
proposed in this paper. These applica- 
tions of the ‘inferred concept’ approach, 
i.e., ‘anxiety,’ ‘conflict,’ and ‘frustra- 
tion,’ seem characterized by the follow- 
ing design. By observation and/or 
definition a relevant set of ‘stimulus’ 
and/or ‘response’ variables is selected, 
é.g., ‘aggression,’ ‘anxiety responses,’ 
‘fear,’ ‘frustrations,’ ‘conflicts.’ These 
variables are operationally defined and 
capable of objective measurement. The 
experimenter or theorist then states a 
hypothesis or series of hypotheses con- 
cerning the relationship existing be- 
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tween the ‘stimulus’ and ‘response’ vari- 
ables. His task then is to test these 
hypothetical relationships in designs 
which meet the requirements of his defi- 
nitions. The result of these applied 
approaches has been the attempt to 
predict behavior (classically emotional 
in nature) on the basis of certain ante- 
cedent conditions (the past experience 
with noxious stimulus, the competition 
of response systems or drives, the block- 
ing of instigated activity). 

What do these results of the applica- 
tion of the suggested methodology imply 
for a ‘definition’ of the concept of ‘emo- 
tions’? In general, it is suggested that 
the definition of emotions should be 
primarily focused on the integration of 
the antecedent conditions leading to 
emotional responses. It must be em- 
phasized that the present paper does not 
necessarily imply that the term of emo- 
tion, or the classical names of emotions, 
be abandoned. ‘Rage’ and ‘fear’ ad- 
missibly are responses in three para- 
digms of ‘anxiety,’ ‘conflict,’ and ‘frus- 
tration.’ It is important to note, how- 
ever, that in each case the conditions 
leading to (and hence defining) these 
responses are stated in relation to a pre- 
diction of these responses. Certainly 
such a definition of ‘rage’ and ‘fear’ 
seems more fruitful than the present 
rather sterile discrete examination of 
responses or physiology alone. 

What are the advantages of this proj- 
ected approach? A primary advantage, 
of course, is the fact that the definition 
is founded in an experimental and em- 
pirical test of its character and not a 
rational definition. More general ad- 
vantages may be cited. It meets the 
previously: offered critiques head-on. It 
approaches the problem of ‘disruption- 
non-disruption’ by saying it must in- 
clude all types of responses, rejecting 
neither but necessarily including both. 
The continuum approach of Duffy and 
Meyer is acceptable if the data are 
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shown to be simply an extension of ‘non- i 
emotional’ behavior. Emotion or emo- 
tions as meaningful concepts will result 
from the empirical demonstration of 
differences from or similarity with ‘non- 
emotional’ behavior. It does not deny 
but allows full use of what Leeper calls 
those “little curios of facial or vocal 
expression, the PGR or EGR,” etc., 
as being well-defined response aspects 
which should be included (but not 
deified or reified as emotion per se). 
Most importantly, it is not only phe- 
nomenological but also dynamic in its 
approach, i.e., it forces a definition of 
all the relevant variables (learned, 
physiological, etc.) and an integration 
of the variables with the resultant re- 
sponses or phenomena. 

On what basis may we reasonably re- 
ject this approach? Basically one may 
object that emotions could not be re- 
lated to antecedent conditions. Such 
objections could only be supported by 
contending that emotions are unlawful, 
i.e., independent of antecedent condi- 
tions or that the task was too difficult or 
complex. Accepting either alternative 
would be to deny basic tenets of the 
science of psychology and could hardly 
be defended by a serious minded psy- 
chologist. A further and more critical 
objection may be that such an approach 
would not ‘define’ emotion. A ‘clas- 
sical’ one-sentence or one-paragraph 
definition of emotions may well not 
accrue from the present approach. It is 
suggested, however, that the prediction 
and definition of all the responses now 
classified as emotions would result. If 
by ‘definition’ we accept this statement 
‘complete description,’ then it is sug- 
gested that the present approa Id 
generate an adequate definitio Fi- 
nally, it may be maintained that or job 
is to ‘classify’ the phenomena of/ emo- 
tions rather than ‘predict’ emotions. It 
is doubted that even the most ardent 
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phenomenologist would maintain such a 
statement of purpose. 


SUMMARY AND CONCLUSIONS 


The present paper agrees with Leeper 
in its rejection of the phenomenological 
approach and placing emotions in a mo- 
tivational framework. It is, however, 
noted that these arguments per se have 
failed to integrate the problem of emo- 
tions. Using the previously suggested 
theories of Tolman and Skinner as basic 
frameworks, the present paper points to 
presently existing experimental programs 
which seem to be particularly applicable 
to the definition of emotions. 
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THE RELATION OF ‘SET’ TO RETENTION * 


BY ARTHUR L. IRION 
University of Illinois 


Among the conditions which deter- 
mine the degree of retention of a learned 
response, the factor of the subject’s set 
to perform the learned activity has re- 
ceived relatively scant attention on both 
the experimental and theoretical levels. 
Other conditions of retention such as 
retroactive inhibition and altered stimu- 
lus context have usually received much 
greater emphasis. McGeoch (7), it is 
true, has considered inadequate set to 
perform, along with retroactive inhibi- 
tion and altered stimulus context, as 
being one of the conditions of retention, 
or inversely, of forgetting, but the 
greater emphasis which he placed upon 
the factor of retroactive inhibition is 
more or less representative of the pre- 
vailing belief of psychologists concern- 
ing the relative importance of the factor 
of set as one of the conditions of re- 
tention. 

The emphasis upon retroactive in- 
hibition, to the partial exclusion of 
other conditions of the forgetting proc- 
ess, has, perhaps, been encouraged by 
the nature of the typical design of retro- 
active inhibition experiments. These 
experiments have usually been con- 
ducted in accordance with the general 
type of experimental plan indicated in 
the schematic diagram, below. 


Rest condition LearnA Rest Relearn A 


(control) 


Work condition LearnA Learn B RelearnA 
(experimental) 


It will be observed that this plan pro- 
vides only a measure of the retention 


1 The writer wishes to acknowledge his in- 
debtedness to Dr. Kenneth W. Spence, Head, 
Department of Psychology, State University 
of Iowa, for his aid and suggestions. 


loss in the work condition over and 
above that which may occur in the rest 
condition. This loss has been correctly 
identified as being attributable to the 
effects of the interpolated learning. 
This procedure does not provide, how- 
ever, for determining the amount of for- 
getting which has occurred under the 
rest condition. The amount of such for- 
getting may be estimated by comparing 
the mean score on the last original learn- 
ing trial with the mean score on the first 
post-rest or relearning trial, but the 
estimate thus obtained is systematically 
too small since the increment in per- 
formance to be expected as a result of 
the last learning trial is omitted from 
the computation. Nevertheless consist- 
ent amounts of forgetting are noted as 
between the last original learning trial 
and the first relearning trial. In Table 
I are presented a few representative ex- 
amples taken from the literature. It 
will be noted, in all cases, that the score 
on the last trial. of original learning is 
higher than the score on the first re- 
learning trial.” 

What is needed in order that this 
decrement may be estimated with ac- 
curacy is a modification of the design 
of retroactive inhibition experiments to 
include one no-rest condition as indi- 
cated in the diagram, below. 


No-rest condi- LearnA No-rest Relearn A 


tion (control) 
Rest condition Learn A Rest 
(control) 


Work condition Learn A Learn B Relearn A 
(experimental) 


Relearn A 


2 This decrement occurs whether original 
learning was to a trial or to a performance 
criterion, and hence may not be considered 
to be an artifact of the nature of the original 
learning situation. 
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TABLE I 


COMPARISON OF PERFORMANCE SCORES ON THE LAST TRIAL OF ORIGINAL LEARNING WITH 
ScORES ON THE First TRIAL OF RELEARNING UNDER THE REst CONDITION 
IN A NUMBER OF TYPICAL EXPERIMENTS ON RETROACTIVE INHIBITION 


Score on last | Score on first 
Experiment Type of learning task original relearning 

learning trial trial 

Gibson (2) form-word associations 7.91 7.57 

Irion (4) rote-serial learning of adjectives 6.56 5.68 

McGeoch and Underwood (8) | learning of paired-associate 5.54 4.54 
adjectives 

Melton and Irwin (9) rote-serial learning of nonsense- 5.80 3.50 

syllables 7.60 5.58 

Underwood (13) learning of paired-associate 6.46 4.21 

adjectives 6.33 4.38 

6.37 4.08 

Thune and Underwood (12) learning of paired-associate 4.96 4.38 
adjectives 


Such a design would permit the meas- 
urement of the amount of forgetting 
which occurs as a function of whatever 
factors operate during the rest period 
as well as the additional forgetting 
which occurs as a result of the inter- 
polated learning. Recent evidence (5) 
would point to the conclusion that a 
substantial loss in retention may occur 
during rest periods of the length com- 
monly used in retroactive inhibition ex- 
periments. 
resent the forgetting of a list of fifteen 
paired-associate adjectives, originally 
practiced for ten trials. In all cases the 


The data in Table II rep-, 


rest intervals were filled with cartoon 
reading. In view of the fact that retro- 
active inhibition experiments have used 
comparable lengths of retention inter- 
vals, it would appear that a relatively 
important portion of forgetting may 
have been neglected under the conven- 
tional type of experimental design. 
That loss of retention during the rest 
period does occur has often been noted 
(although usually underestimated), the 
usual explanation for this loss being 
stated in terms of the incidental learn- 
ing of conflicting associations during the 
rest period. On the other hand, the re- 


TABLE II 
RETENTION OF A PARTIALLY LEARNED List oF 15 PAIRED-ASSOCIATE ADJECTIVES 


G Mean No. correct Mean No. correct 

rif anticipations on last Length of rest anticipations on first Difference 

(all n’s =15) original learning trial relearning trial 
1 6.80 no-rest 7.53 +0.73 
2 6.80 1 min. 7.13 +0.33 ° 
3 6.93 5 min. 6.93 0.00 
4 6.67 10 min. 6.53 —0.14 
5 6.80 20 min. 6.13 — 0.67 
6 7.00 40 min. 5.80 — 1.20 
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sults of experimentation on incidental 
learning (6, 10) indicate that conflict- 
ing associations which might be ac- 
quired in this manner would be poorly 
learned relative to the habits which had 
been established during the several trials 
of formal practice in original learning. 
It might also be pointed out that the 
stimuli which would evoke the inciden- 
tally learned, and presumably conflict- 
ing, responses would, in all probability, 
be quite dissimilar to the stimuli which 
would evoke the originally learned re- 
sponses. The low level of learning of 
the conflicting associations and the lack 
of stimulus similarity, noted above, 
would constitute a state of affairs which 
should be productive of little interfer- 
ence. 

There is, however, a possibility that 
a large portion of the forgetting loss 
which occurs under conditions wherein 
there is no formal practice on an inter- 
polated learning task may be attribut- 
able to a loss of set to perform the ac- 
tivity involved. This possibility has 
been considered by Ammons (1) in 
connection with his theoretical analysis 
of the motor learning process. Here 
use was made of the concept of set in 
conjunction with the warming-up phe- 
nomenon which has been noted in many 
motor learning situations. According to 
Ammons’ analysis, the warming-up pe- 
riod is identified with that period in 
relearning, during which the subject re- 
gains the postural and attentive adjust- 
ments which are necessary for his op- 
timal performance. Conversely, the loss 
of retention attributable to a need for 
warming-up is identified with the loss 
of these set factors during the retention 
interval. 

The phenomenon of warming-up, of 
course, has long been recognized (11). 
Ordinarily warming-up has not been 
taken to apply to retention except as 
the latter is measured by either the 
method of relearning or the method of 
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reconstruction. This does not imply 
that warming-up does not occur within 
a single recall trial, but rather that at 
least two measurements are required in 
order that the warming-up effects may 
be identified. These effects, as they ap- 
ply to retention, may be tentatively de- 
fined in terms of the greater slope of 
the initial segment of the relearning 
curve relative to the slope of the original 
learning curve at a corresponding level 
of initial proficiency. 

If a portion of the decrement in re- 
tention is conceived to be due to a loss 
of set to perform, this loss of set should 
itself be a function of a specifiable set 
of conditions. On the hypothesis that 
set may be identified with an aggrega- 
tion of postural and attentive adjust- 
ments, it would appear that loss of set 
should be, primarily, a function of the 
activity of the subject between the time 
of original learning and its later recall. 
If this activity should be of such a na- 
ture as to disrupt the set of the subject 
to perform, retention should be de- 
creased, and the warming-up effect 
thereby enhanced. On the other hand, 
should the interpolated activities of the 
subject be of such a nature as to main- 
tain the set to perform, the amount of 
retention should be relatively greater, 
and the warming-up effect should be 
decreased. Ordinary rest interval ac- 
tivities may serve either to maintain or 
to disrupt the set of the subject to per- 
form, depending upon the nature of the 
learning task. Presumably, during the 
rest period, subjects typically lose the 
various postural and attentive adjust- 
ments which have been established dur- 
ing the period of original learning. It 
would be expected that rest period ac- 
tivities which are similar to the learning 
activity would serve better to maintain 
the subject’s set to perform than would 
rest period activities which were dis- 
similar to the learning activity. Thus, 
in the rote-learning situation, for ex- 
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TABLE III 


RETENTION UNDER CONDITIONS WHERE SET TO PERFORM IS AND IS 
Nor REINSTATED PRIOR TO RECALL 


Mean No. correct 
Group anticipations on last | Length of rest 
original learning trial 


: Mean No. correct 
Set reinstated | anticipations on first Difference 
relearning trial 


A 6.80 no-rest 
B 6.27 24 hours 
c 5.80 24 hours 


7.53 +0.73 
no 4.40 — 1.87 
yes 6.07 +0.27 


ample, a rest period activity which in- 
volved the naming of colors or of fig- 
ures which were presented on the ex- 
posure apparatus or memory drum at 
the rate of presentation of the materials 
to be learned would serve to maintain 
the subject’s set to perform more ade- 
quately than some more dissimilar ac- 
tivity such as cartoon reading, or even 
the naming of colors or figures at a dif- 
ferent rate of presentation from the 
learning rate.* 

It may also be noted that it should 
be possible to reinstate a subject’s set 
to perform a particular activity by re- 
quiring him to engage in some activity, 
similar to the learning activity, immedi- 
ately before testing retention. In the 
case of the rote-learning situation, again, 
this could be accomplished by having 
the subject name colors on the memory 
drum for a short time just before test- 
ing retention. This color-naming should 
serve partially to reinstate the subject’s 
set to perform in this situation in that, 
under such circumstances, he would 
probably regain many of the postural 
and attentive adjustments which were 
present during original learning. This 
effect: has been experimentally verified 


8In this connection it may be noted that 
the design of experiments for retroactive in- 
hibition probably tends to minimize the 
amount of measurable inhibition because the 
interpolated learning activity, while intro- 
ducing conflicting associations, probably also 
serves, in most cases, better to maintain the 
subject’s set to perform than does the rest 
period activity. 


(5) for the retention of paired-associate 
adjectives. Three groups of subjects 
were given the following experimental 
treatments. One group received twenty 
trials of practice on a list of fifteen 
paired-associate adjectives without re- 
ceiving a rest interval. A second group 
received ten trials on the same list and, 
twenty-four hours later, received ten 
additional trials. The third group also 
received ten trials on the first day and 
ten additional trials after a twenty-four 
hour rest. In this case, however, the 
subjects were given one trial of color- 
naming, the colors being presented on 
the memory drum, immediately before 
resuming practice on the second day. 
The data from these groups are pre- 
sented in Table III. It will be noted 
that the effect of the single trial of color- 
naming was to decrease, sharply, the 
amount of forgetting. When the initial 
differences between the groups are taken 
into consideration (as in considering 
the change in the mean number of cor- 
rect anticipations from trial 10 to trial 
11), this effect is even more strikingly 
demonstrated. 

Following the same reasoning, it 
should be possible to increase the rate 
of learning in a new situation by in- 
ducing in the subject an adequate set 
to perform immediately before he be- 
gins to learn. Preliminary results from 
a number of experiments currently be- 
ing conducted indicate that this in- 
crease in the rate of learning a new task 
may be demonstrated experimentally. 
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On the basis of such an hypothesis, a 
number of predictions of experimental 
results may be made, some of which are 
listed below. 

1. Retention should be greater fol- 
lowing the performance during the rest 
period of a set-maintaining activity 
than following the performance of a 
set-disturbing activity. In the latter 
case, amount of retention loss should 
be an inverse function of the similarity 
between the rest period activity and the 
activity to be retained. 

2. Regardless of the activities which 


occur during the rest period, if, immedi- - 


ately prior to measuring retention, the 
subject engages in an activity which 
reinstates an appropriate set to per- 
form, retention should be greater than 
if this set had not been reinstated. In 
this case, the extent of recovery from 
retention loss should be a function of 
the similarity between the set-inducing 
task and the learning task, and of the 
amount of time devoted to the induction 
of appropriate set. 

3. If, prior to original learning, set 
to perform is induced, rate of learning 
should be greater than if this set had 
not been induced. Amount of this in- 
crease in the rate of acquisition should 
be a function of the similarity between 
the set-inducing task and the learning 
task, and of the amount of time de- 
voted to the induction of appropriate 
set. 

Loss or disruption of the set to per- 
form could operate to produce a decre- 
ment in retention in terms of the op- 
eration of at least the following three 
factors operating simultaneously. 

1. Loss of set, as between original 
learning and recall, could result in the 
failure of the subject in the recall sitwa- 
tion adequately to receive from the en- 
vironment the necessary stimulus cues 
for the elicitation of the previously 
learned response. Even in cases wherein 


these cues were received, the pattern of 


ArTHuR L. IRION 


proximal stimulation mizht be quite dif- 
ferent as between the time of original 
learning and the time of recall. This 
difference in proximal stimulation would, 
of course, be one result of a shift in the 
orientation of the subject toward the 
stimulus objects in his immediate en- 
vironment. In the latter case, result- 
ing loss of retention could take place as 
a result of the failure of stimulus gen- 
eralization to occur. 

2. Similarly, the patterns of internal 
stimulation which become a part of the 
stimulus complex which acquires, dur- 
ing original learning, an increased prob- 
ability of response elicitation, might be 
changed as between original learning 
and relearning. Such differences, again, 
could result in a retention loss due to a 
failure of stimulus generalization to oc- 
cur.* 

3. For reasons of the mechanical effi- 
ciency of the responding organism, cer- 
tain postures and muscular tension pat- 
terns may be optimal for the perform- 
ance of a given task. To the extent that 
these optimal postures and tensions are 
acquired during original learning and 
are disrupted between the time of origi- 
nal learning and recall, there may be a 
decrement in performance which is at- 
tributable to this decreased state of re- 
sponding efficiency. 
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HILGARD ON THE DOMINANT LAWS OF LEARNING 


BY G. RAYMOND STONE 
University of Oklahoma 


Eighteen hundred and ninety-eight 
probably marks the first year in what 
has since become an annual event 
wherein someone claims the inadequacy 
of E. L. Thorndike’s contributions, and 
the end, therefore, to his influence. Of 
the more than half-dozen who are cur- 
rently attempting to toll the bell for 
Thorndikian conceptions,’ it is Hilgard 
in his recent authoritative book on 
Theories of Learning * that will be most 
widely read and presumably most influ- 
ential. In evaluating Thorndike’s work, 
Hilgard reaches the surprising and, I 
believe, inconsistent summation that: 


“For Thorndike, the spread of effect is 
the last line of defense. If it fails there is 
little of theoretical interest left in what 
were once the dominant laws of learning” 
(4, p. 46). 


This statement is more damaging 
than it may at first appear for it applies 
also to those who have borrowed Thorn- 
dike’s central conceptions; and the fu- 
ture, therefore, of the contributions of 
Hull, Skinner, and the current func- 
tionalists * is dangerously tenuous to say 
the least. Yet within Hilgard’s own 
book there is ample evidence for the de- 


1 Allport (1), Hilgard (4), Jenkins and 
Sheffield (6), Muenzinger (9), Postman (10), 
Stephens (12, 13), Tilton (18), Tolman (19) 
and Zirkle (20). The greatest disagreements 
are with respect to the influence of punish- 
ment. The present writer is not in agree- 
ment (14) with the evaluation of the evidence 
as given by either Postman (10) or Hilgard 
(4), and is therefore preparing an alternative 
critical review for publication in the near 
future (15). 

2 New York: Appleton-Century-Crofts, 1948. 

8 Hull (5), Skinner (11), and Melton (8) 
have all identified the principle of effect as 
central to their respective theories of learn- 
ing. Hilgard notes this. 
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nial of his own generalization and the 
support of the proposition to which the 
present writer would hold; namely, that 
the full impact of Thorndike’s work is 
just beginning to be felt by psychology 
at large. Consider, for example, this 
incongruity. Throughout his book Hil- 
gard has noted that the problem most 
inadequately treated by contemporary 
theorists is the influence of punishment. 
Yet the most extensive and significant 
work on punishment is that of Thorn- 
dike himself (14, 16) whose contribu- 
tions are said to be in danger of having 
‘little of theoretical interest.’ 

But there are charges even more seri- 
ous than inconsistency that can be 
levelled at Hilgard’s generalization. It 
is based on two fundamental misconcep- 
tions of the logic of science. 

It is only when one conceives the 
theoretical interest of the law of effect 
(or reinforcement) as residing only in 
its being the single basic qualitative law 
of selection that it could ever be said 
to have little of theoretical interest if 
that defense of the law broke down.* 
But theory is interested in quantitative 
laws even more than qualitative ones. 
Even if the law of effect is relegated to 
a secondary law (where practically no 
one denies its importance) it can hardly 
be said to have little of theoretical in- 
terest. Note the theoretical interest 
value, for example, possessed by the 
facts of periodical effect (or reinforce- 
ment), or of punishment, as noted 
above. 

A final point. 
of learning’ do not just die. 


‘Once dominant laws 
They are 


4It is to be noted that Thorndike has re- 
cently (17) readmitted the law of exercise as 
a basic selective law in learning. 
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replaced or supplanted, else they remain 
in a dominant position. Hilgard, with- 
out explicitly saying so,° appears to ac- 
cept the facts of latent learning as sub- 
stantiating Gestalt principles as replace- 
ments for effect principles. The latter 
could hardly lose theoretical interest un- 
less this were so. 

But Gestalt principles and connec- 
tionist principles can coexist at different 
analytic levels of studying events, and 
need not interfere with each other. The 
question is one of supplementation 
rather than mutual incompatibility. I 
seriously doubt if the latent learning 
experiment can be considered crucial to 
substantiate one level of scientific ex- 
planation at the expense of another. 
Nor could the facts of spread of effect 
(how could the facts fail?) ever make 
Gestalt principles less effective in theory 
than they are now. The point is some- 
thing like the one raised by Skinner 
(11) in distinguishing the behavioral as 
compared to the nervous system level 
of explanatory principles in psychology. 
Surely Skinner does not conceive of be- 
havioral laws as supplanting laws of 
nervous physiology or of making them 
less dominant ‘at their own level. Each 
level may have its dominant laws. The 
principles of nuclear physics have little 
within them to ‘explain’ the wetness of 
H,O, but they do not therefore lose 
whatever dominance they have at their 
own level of explanation. It may be the 
task of science to perfectly correlate and 
therefore eliminate levels, substituting 
dimensions instead (2, 7, 8), but no 
division of science can afford to reject 
organizing principles because they have 
failed to account for all events within 


5 If one subtracts the chapters in Hilgard’s 
book which depend upon the Thorndike laws, 
only Guthrie (chapter 3) and the Gestalt writ- 
ers (chapters 7 through 11 or 12) remain. 
Hilgard suggests that Guthrie’s theory is 
grossly oversimplified and that its author fails 
to meet the responsibility of working out his 
basic conceptions (4, p. 74). 
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the sub-science. The crucial experiment 
is never crucial if the premises of the 
two frameworks to be distinguished by 
it come from different but supple- 
mentary levels of explanation (3). 

If a choice must be made between 
higher level conceptions with relatively 
inadequate quantification (Lewin or 
Kohler) and lower level conceptions 
with relatively adequate quantification 
(Hull or Skinner), some of us would 
choose the latter. But such a choice 
need not be made. It will be a sad day 
in science when the former can replace 
the latter. 

But Hilgard may, instead, choose the 
Tolman (19) conceptions which are not 
subject to “the charge of inadequate 
quantification. The choice here is be- 
tween a point of view which accepts 
purposive behavior as a datum (Tol- 
man) and a point of view which declares 
that the purposiveness of behavior itself 
needs detailed investigation to uncover 
its situational determiners (Hull). I 
would cast a vote for empiricism which 
is always more heuristic than nativism. 
Let us recall again the cognitive struc- 
turing of the dog Hilgard mentions who 
licks his master’s hand immediately 
after a severe beating. , 

I may have read more into Hilgard 
than is there, or than he intended, and 
it may be that he accepts only one level 
of explanation of learning events, in 
which case he would be correct in re- 
jecting connectionist doctrine or Gestalt 
doctrine on the basis of situational in- 
adequacies. Yet if this is the case he 
should be opposed most strongly by the 
gestalters who have argued loud and 
long against any identification of their 
level with that of Thorndike’s connec- 
tionism. 

Thorndike’s laws of learning have 
had little trouble surviving in the face 
of criticism in the past, and all impor- 
tant changes in them have come not 
from the critics but from Thorndike 
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himself. I suspect that Hilgard’s gloomy 
prognostication will fare no better than 
any of the others.° 
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Every science, every art, has its 
knowledge-wideners, its knowledge- 
gatherers, and its knowledge-spreaders. 
Chester Elijah Kellogg was such a tri- 
umvirate-in-one, but primarily found 
his place among that great body of men 
whose goal is the dissemination of 
knowledge. 

Kellogg took his A.B. degree in the 
classics from Bowdoin College in 1911, 
and went on to Harvard to study psy- 
chology under Miinsterberg, whom he 
assisted as a teaching fellow; he re- 
ceived the doctorate in 1914. From 
that time until his death, except for the 
period between 1917 and 1921 when he 
served as a Captain in the United States 
Army, he gave himself to the teaching 
of psychology. His first post was at 
Bryn Mawr College as Lecturer in 
1914-15; his second was at the Uni- 
versity of Minnesota as instructor from 
1915 to 1916. 

During the war years he was at- 
tached to the War Department Field 
Service as a Development Specialist in 
Testing and Grading. Some of his 
Beta test revisions were incorporated 
in series and used by the American 
Army. On leaving the Army he came 
to Acadia University as Professor of 
Psychology, in which post he served 
from 1921 to 1924, and from then on 
he was a familiar figure on the McGill 
University campus. Well-read yet ex- 
ceedingly humble, he was at once an 
encyclopedia of psychology, ever ready 
to open the pages of his mind to his 
packed classes and to the interested 
student whose imagination and curi- 
osity were thus fired. He was highly 
critical yet never sarcastic, never over- 
bearing, and was always ready to listen 
to the imagined triumph of some stu- 
dent’s ideas which, to the advantage of 
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the student, were just as often laid to 
rest in the gentlest manner. As a 
teacher and aid to the graduate student 
he was an unfailing comfort both in the 
frustrations of tedious research work 
and in the personal travails of every- 
day life. His goal was to be a teacher, 
and because of his toil and example, 
many of his former students have fol- 
lowed in the path he pointed out and 
are now spread throughout the United 
States and Canada as distinguished 
teachers and researchers. 

With Canada’s entrance into the 
Second World War in 1939 Kellogg, 
although always an American citizen, 
threw himself energetically into the de- 
velopment of the now-famous Army 
Classification Test, the “Army M.” 
Working in conjunction with Professor 
George Humphrey of Queens Univer- 
sity and Dr. N. W. Norton, one of his 
former students, Kellogg was instrumen- 
tal, because of his experience with men- 
tal testing in the First World War, in 
delivering the goods to the Canadian 
Army in time to meet the increased de- 
mands at the beginning of the intensive 
induction campaign in 1942. In rec- 
ognition of this accomplishment and of 
his war effort, and because of his ability 
as a teacher, in 1945 he was elected the 
first honorary president of the newly- 
formed Canadian Psychological Associa- 
tion. 

At about this time the increased 
burden of teaching more classes during 
the war because of the depletion of staff 
members called to the service, as well 
as an unflagging personal war effort, 
began to break the health, if not the 
spirit, of Professor Kellogg. Against 
the advice of his physician he kept on 
with his heavy duties, although with 
ever-diminishing strength. With the 
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war still not over, he took on the Act- 
ing Chairmanship of the Department at 
the death of the late William Tate in 
1944. This post he held for two years, 
at which time his failing health forced 
him to withdraw in favor of his former 
student, Robert B. MacLeod. Although 
he was very weak from a variety of 
chronic complications, for two more 
years he tenaciously clung to his life- 
long work as a professor of general psy- 
chology. In all this time his interest in 


mathematical statistics and aesthetics 
remained very much alive—to the great 
benefit of his students and colleagues. 


Percy BLack 


At the end of the past Spring semester 
he was retired. He had hoped to re- 
turn with his family to their home in 
Maine, formerly the house of his grand- 
father, Elijah Kellogg, the writer, but 
with the completion of his life work, his 
strength, too, was ended; he died on 
July 9, 1948. 

Professor Kellogg was a good teacher, 
but above all a humble man and great 
friend, and his memory will always be 
thus cherished. 


Percy BLAck 
Harvard University 
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